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Studies on the fossil woods from the Tertiary -of Japan. 


VII. Leea (Vitaceae) from the Miocene of Simane.* 


By Shunji WATARI ** 


BAK: BRE Pyke t ao Pay sow 


_Well-preserved silicified woods are abundantly found in the tuff-breccia of 
Sakanada, Nima, Simane Prefecture. The locality situates closely near Taziri, about 
twelve miles westwards from Hanenisi, from which localities several species have 
been reported.**** 

All specimens obtained -there are dicotyledonous woods, several of them being 
determined as a new vitaceous fossil, Leea eojaponica, of which the writer refer to 
the following descriptions and discussions. The occurrence of the genus is very 
interesting because it has never been reported from Japan proper and adjacent 
localities. Besides this species, Betulinium hanenisiense Watari and- Ulminium 
Wakimizui Watari from Hanenisi occur also in this locality, and a species of Meliosma 
which apparently differs from Meliosma Oldham Miquel found at Taziri, and one 
or more species of Laurinium, as well as a few others are now under observation to 


comfirm their exact affinities. 


Leea eojaponica Watari, new species. 


Description. Growth rings faintly distinct or indistinct. Wood diffuse porous. 
Pores evenly scattered throughout the increments; chiefly solitary, somtimes a few 
in radial, rarely in tangential or irregular groups; solitary pores circular in outline; 
thin-walled excepting common walls which are fairly thickened; up to 220 microns 
in maximum tangential diameter ; length of vessel cells 300-600 microns; perforations 
exclusively porous; intervessel pits scalariform, with distinct borders, closely spaced ; 


* Contributions from the Division of Plant-Morphology, Botanical Institute, Faculty of Science, 


University of Tokyo, N. S. No. 57. 
** Botanical Institute, Faculty of Science, University of Tokyo. 


*eE APF O FAL CER BB St RIC ES 
*ekK Glyptostroboxylon cunninghamioides Watari and Meliosm2 Oldhami Miquel from Taziri (1948, 


1949), and Betulinium hanenisiense Watari, Ulminium Wekimizui Watari, Cornoxylon Simanense ; 


Watari, and Paulownioxylon hondoense Watari from Hanenisi (1948). 


Bot. Mag. Tokyo, Vol. 64, No. 751—752 bbe 
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vessel-parenchyma pitting also scalariform; thin-walled tyloses present almost in 
every vessels. Fibrous elements all septate fibers; somewhat irregular in arrange- 
_meat excepting layers on ring margins; polygonal with rounded lumen, mostly 15-30 
microns in diameter and 3-8 microns in wall thickness; all elements occluded with 
dark substances. Parenchyma vasicentric forming a layer of nearly complete sheath. 
‘Rays apparently heterogeneous provided with complete or imcomplete sheath cells, 
all multiseriate, 4-10 (mostly 5-8) cells in width and very high; marginal J~2 layers 
as well as sheath cells consist of upright and multiseriate part composed of squarish 
t» short procumbent cells; the former 15-40x3)-85x13-40 microns and the latter 
12-25 x 20-40 x 25-89 microns in tangential, vertical and radial diameters respectively ; 
intercellular spaces entirely absent; all walls slightly thickened and densely pitted; 
thin-walled swo!len elements containing raphides present, raphides place horizontally 
in procumbent while vertically in upright elements; very rarely polygonal or 
diamond-shaped figures suggesting the presence of solitary crystals present. 


Matarials. Nos. 64526, 64527, 64529, 64531, 64533; collected by the writer in 1941. 
The largest (No. 64527) measures at least 20 cm in diameter; details of the 


internal structure are especially excellent in No. 64531 descriptions being chiefly 
based on this specimen. 


Locality and Horizon. Sakanada, Nima Village, Nima District, Simane Prefecture. 
The Lower Miocene. 


Affinities. This fossil shows an abundance of characteristic features in consider- 
ing its affinity, such as a diffuse porosity, vessel cells with only porous perforation 
and scalariform intervessel as well as vessel-parenchyma pits, abundant presence of 
thin-walled tyloses, septated nature of the all fibrous elements, presence of very high 
and broad rays and devoid of uniseriate rays, and presence of solitary crystals as 
well as raphides in the rays. . ° 

The last prominent feature seems to be very valuable in limiting the extent 
that we must consider. There are some twenty families which are characterized by 
the occurrence of raphides (Solereder 1909, etc.). Many of them, however, apparently 
differ from the present fossil in many other features, only the members of the 
Dilleniaceae, Actinidaceae, Hydrangeoideae of the Saxifragaceae and Vitaceae show- 
ing certain resemblances. However, Dilleniaceae and Hydrangeoideae must firstly 
be omitted from the consideration in that the perforations of vessel elements are 
exclusively scalariform. In Actinidia (A. arguta Planch. and A: vehanit Honda) the 
perforations are exclusively porous, but there are no raphides in ray cells, diameter 
of vessels is exceedingly large, and pits on vessel walls are not -scalariform. 

After a careful comparison with several genera of the Vitaceae, the writer came 
to a conclusion that the fossil should be a member of the genus Leea. All of the 
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swollen cells containing raphides, x 800. 


C,. tangetial section through a small part of 


ray showing yertically placed raphides in a sheath cell. x 800. 
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Fig. 2. A, cross section through a boundary of growth rings; there are two broad rays and 
several solitary pores with thin-walled tyloses. x 80. B, tangential section showing two vessels with 
tyloses and closely spaced scalariform intervessel pits and a few broad rays. x 80. C, radial section 
showing scalariform vessel-parenchyma pits; tyloses and septate fibers are also seen. x 300. D, an 


exceptionally large radial group of pores, showing thickened common walls. x 300. 


Jan.—Feb. 1951 Bot. Mag. Tokyo, Vol. 64, No. 751—752 5 


other genera* such as Ampelopsis, Caylathia, Parthenocissus and Vitis show climing 
habit and apparently differ from the present fossil in several. anatomical features, 
though raphides in ray cells are found in all species of Vitis and Caylathia. All of 
them are characterized by a dicided tendency towards ring-porosity, greater diame- 


ce ter of vessels (usually more than 300 microns), frequent occurrence of radial, 


clustered or tangential groups consisting of fairly large number of pores in the late 
wood, smallness of the area occupied by the fibrous elements compared with that of 
pores in a cross section, and predominant or exclusive occurrence of non-septate 
fibrous elements. ; 

The genus Leea is comprised of fourty or more shrubby or small arborescent 
species chiefly from the tropical and subtropical Asia. Wood, anatomically, has been 
investigated of only several species, ie., L. angulata Korth., L. sundaica Miq., L. 
javanica Bl. and L. sambucina Willd. from Java (Moll and Janssonius 1908), L- 
vobusta Roxb. and L. umbraculifera C. B. Clarke from Himalaya (Gamble 1922), L. 
gigantea Griff. from the Malay Peninsula (Desch 1941), and JL. sp. (Jeffrey 1926). 
The writer could examine L.. manillensis Walp. from Formosa and L. Brusoniana 
C. B. Clarke from Palau Is., Caroline. All of these species as well as the fossil. in. 
question show close resemblance excepting certain slight differences, from go to 
species, in the nature of rays. 

Though Jeffrey gave no detailed description, a cross-sectional view of the woody 
cylinder of the “shrubby genus Leea from the eastern tropics” illustrated by him 
(p. 390, fig. 267) shows a marked resemblance with the present fossil, septated nature 
of the fibrous elements beige clearly observable in other illustration (Cp. 391, fig. 
268 b). 

Gamble briefly described that there are rays of two kinds, very broad and fine, 
in L. umbraculifera and broad rays only in L. robusta, while Moll and Janssonius 
showed that all javanese species have, besides broad rays, uniseriate rays in varying 
amount, being most scarce in L. angulata. According to the latter authors broad 
rays are composed mostly of upright cells in L. sundaica and L. javanica, while 
they are mostly procumbent in L. angulata and L. sambucina. Only solitary crystals 
are observed in L. javanica, both raphides and solitary crystals in L. angulata and 
L. sambucina,-and crystals are entirely absent in L. sumdaica. In my. own observa- 
tion, L. manillensis is quite similar to L. javanica, while in L. Brusoniana ray ceils 
are composed entirely of upright elements and both types of crystals are present. 


* The following materials are available to the present comparison :—Ampelopsis previpedunculata 
Trauty. var. Moaximowiczi Rehd., A, leeoides Planch.; Cajrathia japonica Merr.; Parthenocissus 
quincifolia Pianch., P. Thunbergii Nakai; Vitis flexuosa Thunb., V. Kaempheri K. Koch and V 
Thunbergii Sieb. et Zucc, 


Moll, J. W. and Janssonius, H. H. (1908) : Mikrographie des Holzes der auf Java vorkonimenden 
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In the present fossil, procumbent cells of broad rays predominate, raphides exist 


undoubtedly and probably a small number of solitary crystals is present. In these © 


features, the fossil seems to b2 very close to L. angulata excepting the absence of 
uniseriate rays. In this regard, Gamble’s description on L. vobusta is worth noticing 
in that an entire absence of unis2riate rays may possibly occurs within the range of 
‘structural variability in the genus, though a comparison, from detail to detail, with 
this indian species is actually impossible owing to briefness of his description. 

Three fossil woods related to the Vitaceae have hitherto been reported from 
Germany, ie., Vitioxylon cohenii Schuster (1911) from the Palaeogene,? Vitis sp. 
Krausel (1918) from the Miocene and Vitioxylon ampelopsoides E. Schéndfeld (1930) 
from the Miocene. All of them, however, apparently differ from the present one. 
In the first species, the broad rays are very broad, reaching 22 cells wide. In the 
second, maximum diameter of the vessels is very large (up to 509 microns) and 
vessel pits are circular. The third, as is indicated by the specific name, is of 
Ampelopsis-ty pe. 

Thus, within the extent that available to the writer, there are neither living nor 
fossil species which exactly coinside with the present fossil. Moreover, no living 


representatives of the genus occur in Japan proper or closely adjacent territories 


such as Corea, the Luchoo Is., Northern or Central China, and the structural differ- 
ences between the fossil and L. manillensis from Formosa or L. sambucina which 


also occurs in Southern China are now apparent. Under these circumstances it - 


seems to be appropriate that we treats the present fossil as an independent extinct 


species. 


My grateful thanks are due to Prof. Y. Ogura who read through this manuscript 
and gave many precious criticisms. 


(November, 1950) 
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Resume 

Als das Material hat der Verfasser die Blattknoten von Ardisia hortorum und A. 
crispa hauptsachlich in den physiologischen und anatomischen Standpunkten versucht. 
Aus dieser Untersuchung folgt: 

.1. Es wird stark gewahrt, dass die Bakterien von draussen durch die Spaltoffn- 
ung in die Blattknoten hineindringen, wenn der Zweifel an dem Prozess ihres 
Einfalls auch noch gegenwartig tibergelassen worden ist, dass sie doch die Blattknoten 
innerhalb der Untergewebe der Spaltoffnung bilden lassen. 

2. Die Bakterien in der Blattknoten befinden sich in den Interzellularraumen 
und gehen auch in die Zellen hinein. Die Methode des Einmarsch in die Zellen 
scheint mir, als ob die Bakterien auf den Interzellularraumen, wo die jungsten 
Zellen an der Untergeweben der Spaltoffnung die Zellteiluog gemacht haben, sogleich 
die jungen Zellimembran zerschmélzen und darinnen drangen, durch den chemischen 
Sekretionsstoff, die durch die Bakterien von sich abgesondert wurden. 

3. Die in den Zellen betretenen Bakterien leben und mehren sich darin, aber 
kommen die Bakterien mit der Zellteilung in die beiden Tochterzellen hinein. : 

4. Die Gewebe der Blattknoten enthalten das Eiweiss, was uns die Bakterien- 
wirkung zu verstehen geben. é 

5. An den Gefassbundelenden, die mit der Blattknoten verbunden sind, kénnen 
wir die Siebteil eine bemerkenswerten Entwicklung machen sehen, und daraus 
schliesst sich, dass es dazu dient, die organisches Substanz, die in den Blattknoten 
gebildet worden sind, den Hostpflanzen zu liefern. 
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Fiz. 1 Appartus for micromanipulation. 
(A) Vertical section, (B) Cross section. 
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Fig. 2 Spiral flow of the 
slime substance along the 


axis of the filament. {AL, Wr Fs ZMK KO TCHIRO PW DV D, Wr 
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ana leaaa tees Se ee 
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_ Various investigators working with Oscéllator7a have tried to prove experimen- 
_ tally the validity of the “secretory mechanism” by the movement in filamentous 
Cyanophyceae. 

In the course of the present investigation, a filament of Oscillatoria princeps 
Vauch. was placed on a thin film of agar which had been spread upon the surface 
of a cover slip. (The cells in the filament studied were approximately 30 mw in 


diameter and between 2 & 4yu in length.) This cover slip preparation was inverted 
so as to form the roof of a moist chamber. 


The movement of this filament on the cover slip was artificially ‘terminated by 
the use of the micromanipulator-needles. At this point, liquid paraffin was intro- 


‘duced to the preparation in order to place the filament in a hanging drop (Fig. 1.). 
Along the distal axis of the fillament, the slime substance flowed continuously in 
a spiral. By means of the dark field illumination this slime substance, now brightly 
apparent, was observed to be moving, while the other structures were inhibited 


. ae a means > “ ? ae ane ene a 
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from movement by the micro-needles, During observation made with a phase 
microscope, greater details were noted (Fig. 2). 

As a result of the above experiment, the writer concludes that the secretion of 
the slime substance is the chief factor in the movement of the filament. In as much 
as the slime substance moved spirally around the filament while the latter was kept 
motionless——and from the fact that the filament does move while the slime sub- 
staice remains motionless—— it is thought that the total movement of the organism 
(filament and slime substance) is due to propulsion. This propulsive force seems to 
be brought about by the action of secretion on the part of the filament. When the 
entire filament is at rest, the spiral motion of the slime substance is not operative. 
Motion of the filament is achieved as the filament secretes more slime substance 
when leaving behine this. (Further movement is achieved by added secretions.) 


These observations lend conclusive substantiation to the “secretory mechanism.” 
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Tomoji YAMASHITA**: Relation between the amount of potassium supplied and the specific 
weight and hygroscopic water absorption of tissue-powder, grade of transpiration, 


water requirement and water content of plants. 
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Summary 


In the previous papers the author has reported the results of various experi- 


- ments on the mechanism of action of potassium in the plant life. The present 


experiment was undertaken to make clear the influence of potassium supply upon 
the water relationship or water-economy of plants, and the author took advantage 
of the “powder method” of which the usefulness and reasonableness in research 
fields of plant physiology had been already proved by prof. Kéketsu, his coworkers 
and others. 


In usual experiments the transpiring power or transpiration-grad of a plant is 


indicated by the amount of water transpired per unit area of the leaf. According 


to the author’s opinion, however, this method of indication appears to be somewhat 
irrational, as the transpiration takes place not only in leaf, but also in stem as well 


as in other aerial parts of a plant and, furthermore, the quantity of root system is 


a very important factor controlling the water absorption, water content or transpira- 


tion of a plant, so that, it should be considered as a matter of fact that all parts of 


plant or the whole plant body participate in the transpiration. Accordingly, trans- < 


Piration intensity or transpiratson-grade of a plant ought to be indicated by the 
ratio of the amount of transpired water to the total mass or whole body of plant. 
Irrespective of the usual index based on limitted part of plant such as leaf etc., the 


author adopts in this experiment a new index, the “ transpiration-grade of the whole 


plant”, that is, the amount of water transpired per unit time/total volume of tissue 
powder of the whole plant. 

The ‘plant materials used were Ricinus communis and Gossypium Nanking 
cultivated in salt solution under different amount of potassium, and the experiments 
were carried out during the early stage of their development. 

1) In potassium deficient plants decrease in the amount of transpired water 
(Tr) was less pronounced than decrease in-the amount of dry matter production 
(total volume of tissue-powder of whole plant, V), and consequently diminution in 


_ the efficiency of transpiration (V/ Tr), in other words, increase in the water reqire- 
ment or the transpiration coefficient were observed. 
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2) Water content of every parts of plants, specific weight and hygroscopic 
water absorption power of tissue-powder of every parts ran generally parallel with 
the amount of potassium supplied. 

3) The “transpiration-grade of the whole plant” was in some degree inversely 
proportional to the amount of potassium supplied. 

4) ‘The ratio of the amount of water traospired during-daytime to that tran- 
spired during nighttime increased in response to the addition of amount of potassium 
supplied. 


5) Night-depression of the transpiration intensity was more little in the potas- 


Sium deficient plants than in the potassium sufficient plant. 

It may be concluded therefore that potassium is an element indispensably 
important for the securement of water holding power and water absorption power, 
for the protection of plant against wasting of water, for the regulation of the 
transpiration, for the maintenance of plant in some beneficial physiological conditions 
relative to the water economy or water relationship, and for the increase in efficiency 


of transpiration. 
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fit, ¥ 300 
AAR rz &, dite Li =2ANKR, 960, ya BRE 


Mi, %450 

HASH Mie, EB 500 WOE Cie 20), CR 
HRUMF: NPIZH) OR M: HER 
WA 2c), B5, 149, 4% ABA itE, °¥ 2500 

BAS a BATE eT eH, A SS | CRE ee 
RED MIR 3x13 cm w— Pst 200 f), Hee, 
*¥ 230 

NAEP a+ ae 7 ify ORR, APY, AS, 
232, yl yE, 200 

SPY CER URIS, A oxee PY, AS, 285, 
dew HR, ¥ 400 

AA aes, FASE EOF A lal CH), 
AMR, 120, FE BEN, ¥ 250 


ERAS, PCBIE A © HE CARTELS 


Hi), B6, Chit) 99, JE 

be RHR RIGS, AS, 232, 
F190 

AB HES, 
¥ 1000 

HOE—, MAOPRMNEH (90 FF 313 sp. eS 
<), AS, 259, [B144, #id8aepe, 320 

hy PGAE EY, ZEB PSE, B6, 156, eA at, F180 

AWE Gh, RET ORLTE, UEPe HHS OM, 
637+169+17, #2e AR 

PUREE, ROVE Mid, B6, 225, BRitk, £150 

fIREC, HAR AR RAS ES Cai 
ii) GHIA, Al, BY, Gt, AH, ARO 
HH )), BS, 72, MMAR, JE 

SEA REAR, AR Sth, A5, 876, 
¥ 1300 


REECE, 


AGAMA, BS, 424, syfraeye, 


ALMERE, 


YORTRARS, HARES, AD, 546, PHIL, E7EO 


REN, = I0O—, BS, WALI 6, Hock, 
F120 

PHAR, ERK, AS, 155, IEMA, ¥200 

AR BRASHE, AKVE ML, AS, 500, Kerth, ¥550 — 

Bs, Hakan tals, 30 tab. col., wR Ae, ¥ 480 

Takeda, H., Systematic List of Economic Plants 
in Japan. G.H.Q. Kee xy No. 121, BS, 
86, JF 


pit td 
eS 


pity ae? 


ef » Ss Shee 
ne Rd RN 


Hara, H. (tt): 


€ CHUJO, KO (pf 


32 fa t S RE wR 

SR REA + PETA, MAMAUPSIEDS 5 AB, BERRO 
—-feenPeiE TL, BERROREL < OPI. 297, 

AE 

Fh #8, KL ABH, BG, 189, Ri, 
¥ 259 

fils #%, (ET RUA COREE HS 4 ABO — 
#8), AS, 252, ABE, ¥ 450 . 

, Kel] Ofk$, 1—87, index 1—18, 1 map. 
BEA HIN SEB 

Lae, BA aA, CHER), AG, 267, AA 
BE, ¥180 

A 7E OBBRK, BG, 127, IEAM hRitt, ¥90 


es 
= 


RS 


i 


e (Plant taxonomy and plant geography) 


1. 5 ¥H '% (Spermatophyta) 
oe ‘ABE, K. (s7*RE—-): MRMMOMMW ER 


(Historical review of plants found in prov. 
Awa). gmat (Kyoiku ronso) (48 Oka 
mraeBr No. 2): 35—43, fig. 1. 

AKIYAMA, S. C#KILRHE): MERE x AD 
53 #5 (#RR) CGeographical distribution of 

_ the Carices indigenous to the Far Eastern 
region of Asia). fa#— (Bot. Mag. Tokyo) 

“alivae 64— 65, 

ASANO, S. (EFA): THEORIES PRS (3) 
(Collecting of bamboo plants in Chiba- 
prefecture (3), $B 2 ff (Collect. & Breed ) 
11: 175—181, fig. 19—25. 

3B): 

(On the sex-reversal of Broussonetia Kazinoki 

Siebold). #2 fi] (Collect. & Breed.) 11: 

260 —262, fig. 1-3. 


2% YQ Sex-reversal 


HARMEN 4 7 7 © OF 
(The Japanese species of Ranunculus 2 
Batrachium). fff (Bot. Mag. Tokyo) 60: 
7782, 


mM a 2, He 


fs 64 4% 98 751-752 BR = MAA 26 R12 

JEBM=, HAE, BE, 462, fH 180, MIZC%H, 400 

WU ASe5S * RFE BS, ICMSH YER a a 2, 
AS, JbMe rk me aR, JE 

WI AEHE, RRR BVE DS, 238, ABE 

MA MF, HBA RKO, Bo, 180, 
AS EC ff, FF 

SHH aE, PFE EB, AS, 470, BBRERE, ¥ 250 

PRS, MW Bic De < iyo, AS, 180, 4 
FH NRitk, F220 

FIER, HAW OKME, AD, 146, PREM, 120 
» KHMER, AS, 246, Wt, ¥150 


th if 


t xy x. #ipF CJourn. Jap. Bot.) 
22: 136—137. 

HAR? On» OPE (Notes on 
the Japanese species of Geranium). &hF 
(Journ. Jap. Bot.) 22: 165—172. 
RBtRYYFXY (Sanguisorba 
stipulata Rafin), #&#F (Journ. Jap. Bot.) 23: 
30—32. 


ee 


REO, ese (An_East- 
Asiatic representative of Chelidonium majus 
L). #&iF (Journ. Jap Bot.) 23: 43—50, fig. 
1—5, tab. 1. er 

———: HR ODRN 2 KH (COxalis cor- 
niculata and O. fontana (O. europaea) in 
Japan). HF (Journ. Jap. Bot ) 24: 101—106, 
fig. 1—3. 


AATF HORM B—-M 157+ 74 
Yel> 4 aS 3% (Enumeratio Spermato- 
phytarum Japonicarum. Pars prima. Pyrola- 
ceae->Plantaginaceae.) i—vii, 1—300, Index 


1—34. AvCH)E 


Jan.—Feb. 1951 


Saar | 


Notes an Chrysosplenium iowense. 
Rhodora 51: 191—192. 

———— & KUROSAWA, S. (Jit. A + BRseF): 
D> FP o& Y OFF (Observations on Glechoma 
hederacea L. var. grandis Kudo). #8 fi 
(Collect. & Breed ) 11: 101—103, fiz. 1—3. 

HATusIMa, S. (MEE): 
worthy plants from southern Japan and 
adjacent districts. (fj A AU UE DE E HA) 
far (Journ. Jap. Bot.) 24: 81—87. 

HIROE, M. (i@jr3é2I)): Heracleum of Japan. 
5y AKER CActa Phytotax. et Geobot.) 14: 4—5 

vy Pr. 33s (Acta Phytotax. 
et Geobot.) 14: 10—11. 

2 YN bY x. APRA HEE CActa Phyto- 
tax. et Geobot.) 14: 28—29. 

HISAUCHI, K:. (AWM): *I 7 VF RORA 
LX OR FRE. (Seedlings and development 
of rhizome of a bamboo, Arundinaria nik- 
koensis Nakai). #&#F (Journ. Jap. Bot.) 24: 
24—26, fig. 1—3. 

HIYAMA, K. (f=): ~e ax 7Boigite 
iy. (New plants of Lonicera from Hondo). 
fat GJourn. Jap. Bot.) 24: 113—114. 

HONDA, M. (AMEX): ACO (New 
eight plants in commemoration of _ Dr. 

Air CJourn. 


New and _ note- 


Makino’s 88th anniversary). 
Jap. Bat.) 24: 27—30. 
———: WALA Chk ii WA—A—# 
Qe WACN ee eee oD 
58—60. hi ii A RAF 
HosoKAWA T. (#HJI[PE2E) : 
life-form of vascular epiphytes and the 
spectrum of their life-forms. (jff/E: ij O/E 
WIG RUT HED ETE IG DR IK BS 3 HPZE) 
fimr (Journ. Jap. Bot.) 24: 41-45, tab. 1. 
HURUSAWA, Isao. (ieee): 
plantarum Asiae Orientalis. I—IL (aR an fi oye 
fiRR—, —). #HE (Bot. Mag. Tokyo) (1) 60: 
71—76; (Il) 62: 43—48, f. 1—2. 
yaa ee 7B OM (CB) CZ) CA) 


Spicilegium 


Studies on the . 
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(4) (Genus Pedicularis Linnaeus 4—7). _fiBr 
(Journ, Jap. Bot.) (4) 22: 125—128; (5) 22: 
178—184; (6) 23: 20—24; (7) 23: 106—113. 

FojITA, M. GEMM): « KR aMo IR COn 
the source of senega and allied drugs.) #&iiF 
(Journ, Jap. Bot.) 24: 59—61, fig. 1. 

————— and MASHIMO, T. jRHK—- AFR 
+z J Ef OFL7F CAnatomical characters on 
some Apiaceae (Umbelliferae fruit.) #&5F 
(Journ. Jip. Bet.) 23: 25—29, fig. 1—3. 

INOKUMA, T. and KURATA, S. (f= + & 
FE): HEC A SETAE ET AAD BIE PE © 
AAS fi (Preliminary reports on the forest 
flora of the experimental area of the Izu 
Arboricultural Research Station, Tokyo Uni- 
versity and its adjacent districts). 31%, 5, 
YR 79 HRS (Bull. Tokyo Univ. Forests) 37: 
73—100, 1 map. 

KIMURA A. (AHAB): DIF bRARNVISF 
ELC. (Notes on Toisusu cardiophylla 
Kimura). &#f (Journ. Jap. Bot.) 24: 64—68, 
figved: 

KIMURA Y. ORABB=RS): t22ur7re oly 
sf. pF CJourn. Jap. Bot.) 22: 141—143, 
fig. 1. : 

———; #+9YN%X)JB i 2c (On the 
genus Enphrasia). iif (Journ. Jap. Bot.) 
24: 107—111, fig. 1—2. 

bl AAT 2 ATA EE A eR (The 
spontaneous flora of the experimental area 
cf the ‘Izu’ arboricultural research station, 
Tokyo University). #&#K (GRRE Hh) 
(Misc. Inform. Tokyo Univ. For) no. 7: 1—. 
22, 1 map. | 
| AAS tev OML DH (Eu 
phrasia of Japan, its species and its distribu- 
tion). #0 (Bot. Mag. Tokyo) 61: 103—107. 

KITAGAWA, M. (4bJIK): IRTAR OR TARER 
(4) (Notulae of floram Asiae Orientalis) (4). 
féwe Courn. Jap. Bot, 22: 172—178. 

) 2 are py fe (Nomenclatorial cor- 


34 


kia (Journ. Jap. Bot.) 23: 95—96. 
: New species of Stellaria from 
Eastern Asia. (jf i JE 2 ~)QORT Mic wiv 
<c). fir (Journ, Jap. Bot.)'24: 88—90. 


rection). 


KITAMURA, S. GEASPORB): Hse AERO E IY O o> 
ULAR AVES (Taxonomic notes on 
‘Chinese Eupatorium.). eit (Journ. Jap. 
Bot.) 24: 76-80. 
Taraxaca Japonica, Koreana, etc. 
Jap. Journ. Bot. 18: 487—5s02. 
Notes on Araceae of Japan. 77354 


vx" (Acta Phytotax. et Geobot.) 14: 5—8, 
1 fig. 
With OX24% (Rosa rugosa var. plena 

~Regel). 7 3s(4b¥2 (Acta Phytotax. 
bot. 14: 11—12, 1 fig. 
- Kiramura, S. & HoRIKAWA, T. (JLT PORE - 
MUI): = Des OH (On Juglans man- 
dshurica). Ay FH HWEE CActa Phytotax. et Geo- 
bot.) 14: 12-14. | 
& UENO, J. (4t#f20 RB - EFI): 
HES 25 8% (Paconia suffruticosa and P. 
lactiflora). 7y#8iiu¥@ (Acta Phytotax. 
z Geobot.) 14: 24—78. 

_ Kono H. (GUSH): warns OF%, Wich 
cme S-, =e (Several types in the 


et Geo- 


‘et 


_ stems and leaves of Xanthoxalis corniculata 
Small). #&HF (Journ. Jap. Bot.) 23: 55—59, 

==, fig..1, tab.’1. 

 Margawa F. (aise): 7 ree TRL ES 

ay ¢ © FY. (Comparative method in the 


etymological studies of Japanese plant names). 
fat (Journ. Jap. Bot.) 22: 145 - 149. 

> FiO GE Re mt Dik eowc. 
: (Two new methods, proposed for the descrip- 
‘ - _tions of plant life cycles.) {#F (Journ. Jap. 
_ Bot.) 23: 33—42, fig. 1—4, 

; EF ML LCP FIKS O FE. 
(Inflorescence of Houttuynia (Polypara), as 
an e ample showing phyllotaxis tendency). 
far (Journ. Jap. Bot.) 23: 102—105, fig. 1. 


S64: Hi 751—752 He 


a 26 fe 1-2 a a 


HAH ROMMEL LTO ERY 
y (Makinoesia and its bearing to Oriental 
Asiatic flora). #@F (Journ. Jap. Bot.) 24: 
91— 96, fig. 1. : 

hifi b Fe “FAs (Botanical con- 
TEESE Bits A 


siderations on rice plant). 
AS © FAA: 181—190. 
FIMO ALRAICOW-C  (Funda- 
mental life phases in plant cells). a (Bot. 
Mag. Tokyo) 61: 78-81, fig. 1—2. in 
AS oR. BL AOR 
ae. (Fees ER) 35-95, fig. 1-6. AAAI 
PR Fite 
AF AY ODOIRGRLEE OR B. 
(Dichotomy of Ginkgo and its bearing to 
phylogeny.) f&#F (Joun. Jap. Bot.) 22: 
119—124, fig. 1-2. 
MAKINO, T. (cB ARB): Ge BP AR Yo YE UR GR 
(Makinoa). 10: 183—198, figs. #f@at}e 
MASAMUNE, G. CiES8hKHO): On the importance 
of the Osumi Strait as a phytogeographical 4g 
CAB © AHO EE EP 
kewf (Journ. Jap. Bot.) 


demarcation line. 
OP BECO). 
24: 31—33. : 
BAWVVYES *IKOWT (On Cha- 
maecypharis triwanensis Masamune et Suzuki). 
WR, JB, wee (Bull. Tokyo Univ. : 
Peréste) ‘37: 135— 140, fig. 1—2. 
MIYAB , K.(@oR@#): 74 xhtmM4rcourc 
(On some Ainu plant names). AF (Journ. 
“Jap. Bot.) 24: 2—7. 
NAKAI, T. (1PIPHEZHE): Notulae ad plantas 
Asiae Orientalis (32)~(34) (iii Hime 
-(32)—(34)). fiiF (Journ. Jap. Bot.) (32) — 
22: 150—159; (33) 23: 13-19; (34) 93: } 
98—101. 


Classes, Ordnies, Familiae, Subfami- 
liae, Tribus, Genera nova quae attinent ad © 
CR AE HACE I< BIER & el, 
WA, MPL, WiREM, Boose). AE (Jonrn, 
Jap. Bot.) 24: 8—14. 


plantas Koreanas. 


Jan.—Feb, 1951 


Miscellaueous notes on Japanese 
RAB ior Aey (Bull. Sci. 
Mus. Tokyo.) 27: 1—49. fig. 1—3. 

1 ARDY TPDF (Mountain cherries 
of Japan). ARS yi (Nat. Sei & 
Mus) 16: 2—11, f. 1—5. 

ita he [al Bt Cconographia Planta. 
4, No. 4 (Special 
number of cherries): 411—449, tab, 132—137. 
ab st 
OnWI, J. (ARE): PEALE 2 =v v 
+B OMfin. (Weigela fragrans Ohwi sp. nov. 
from the Island of -Hachij6, Idzu). apf 
(Journ, Jap. Bot.) 24: 75. 

Him fiiy7~oOABa (Notes on some 
plants from the Far East). yar. @22 fein 
ak (Bull. Sci. Museum, Tokyo) 26: 1— 
12. 


plants. 


rum Asiae Orientalis), 


BBs eS CCR eM. (On the 
origin of the domesticated Japanese flowering 
RAAB LE hy fy (Nat. Sci. & 

Mus.) 16: 12—16. 

OKUYAMA, S. (4 iU%#2=): Awe D pb oat7 

(A hose-in-hose form of 
Rhododendron Wadanum.) fi (Journ. Jap. 
Bot.) 24: 112. 

SATAKE, Y. (42 473eli): AARBav ey Bich 
vc (A note on the Coftis of Japan). #aAF 
(Journ. Jap. Bot.) 24: 69—74, fig. 1—3, tab. 
il 


cherries ). 


eens) 2. 


- SATO, M. (IRIEG): *7r» ERO CFlo- 


rula Galangensis; on a list of plants collected 
by myself in Isl. Galang near Singapore), 
fe (Journ, Jap. Bot.) 24: 46—52, fig. 1—3. 

GH - Alb: BWC CFlora of 
Mt. Asahi, Gassan and Chokai). |lij¢Si7 58 


ae 
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AKER)" | Bee EAS «Bull. Yamagata Agr. 


Coll.) 1: 13—60, fig. 1—2, 2 plates. 
SUZUKI, T, and WaDA, Katuyuki (7KBR « 


FUSE 2): BMAP HERR © Wee pA ~=CThe- 


warm temperate forest vegetation of Province 
Awa). 3A, J8, RB RE (Bull. Tokyo 
Univ. Forests) 37: 115—134, fig. 1—2. 

TATEWAKI, M. (fe/KER): A new species of 

Ck bhY AIO — A) HOOF 
(Journ. Jap. Bot.) 24: 63. 

TUYAMA, T. GEIL fF): er rvrxr7o7R 
Bint t +o ORM EA OFA OTF 
22, 1) (Critical note on the status of the 


genus Chamaegastrodia and its distribution). 


Tricyrtis. 


AP Ee es «= (Misc. Rep. Research . 


Inst. Nat. Res.) 12: 5—9, fig. 1—2. 


Y27 ¥ OFF)¢ OFFIC HEC COn the 


structure of the inflorescence of Commelina 
communis L.). t&#{— (Bot. Mag. Tokyo) 61: 
99—101, fig. 1—6. ‘ 
—————: 4bFFX4 ey CHRD CRT. 
fF CJourn, Jap. Bot.) 23: 30, fig. 1. 
DEVAN HC 
rusticana Honda). fait (Journ. Jap. Bot.) 
24: 97—100, fig. 1-3. 
UENO, J. CEEFITHD): 
Filifolium (#574 b 2 =¥ JB OZER ICH 
Cc). fie (Bot. Mag. Tokyo) 62: 24, — 
YAMAZAKI, Takasi (ly #0): HimiwBor+ 7 
2 7 +) (1). CScrophularia Asiae Orientalis 


(1).). #&BF CJourn. Jap. Bot.) 23: 79—88, 


fig. ‘1. 

The relation between the geological 
history and geographical 
Pedicularis Sect. Sceptrae. Bull Biogeogr. 


Soc. Japan. 14—5: 31—32. 


i Bit 


E> 
4 


(On Camellia 


On the pollen of _ 


distribution in 


ae 


WS, ¥) 
Phy ea 


et 
Apis Mek: 


be ele 


E 
Tae 
Pest ees 


1 


mh ot ee 


Miscellaneous Notes on Japanese 
4% _ Plants I. Notes on Japanes2 Ferns. FY iF 
Wri -2T + 1-26. ; 


_ TAGAWA, M. (HISE=): =FRPRUHESE (2). fe 


3. WE 3A 


- HATTOoR!I, Sinske (ILMB HA): Wee +o 
7 8 OM fa CA new species of Riccia found 
in Prov. Shansi, North China). #f#€ (Bot. 
Mag. Tokyo), 62 (733-734) : 109. 

—: HAR HER 7 Je AL GEL Short 
review of the Japanese species of Plagiochila. 
fea (Journ, Jap, Bot.) 24 (—12): 149-154. 
- HORIKAWA, Y. GUQIISEHE): 7S RRRULLEE 4p Ai 
the #803. (Extension of range for some 

species of Bryophytes). Aff (Journ. Jap. 
: Bot.) 24 (1—12): 140-144. 
— Nocucui, A. (FF): BAER Blo mE 
- @). Notes on Japanese Musci (9). ARF 
— —— Gourn. Jap. Bot.) 23 (7-12): 113-118. 
ia oo: KRDO a 7) O =F. Two new 
species of Fissidens (Musci). fff (Journ. 
BN Jap. Bot.) 24 (1—12): 145—149, 
—sOOTT, K. GR): PRE BRAM 1 
(Bryophyta collected in the Nii District, 
Prov. Iyo. IL. fii (Bot. Mag. Tokyo) 62 
(735—736) : 141-145, 


ht 


ad 
cit 


y 
oe. 


2 pant ae A Za oe te oe ie, ; 
33 #2 ae oS bras = ee ee é er 
: i 3 SAN See hot 
fi SB RE BR 64 4B HB 751—752 HR mm 261-2 
es 2. > ¥ ti ®  (Pteridophyta) 
5 Rys : y 
ee “170, H. Ci HE): HAO AT Ys 7H HOOF Bt 23: 6y-79 (rvs TaKae7TE WH 
a? 93: 121-127 (XE 2 TITEL DEH) H) : 
_. KURATA, S.(@H 1%): BRO FRM han : Studies on Formosan ferns. 7. 474 
wee 93: 63—64. yuxp 14: 8—10 
Moos, S. (r7385R'): Lygodium & Aneimia +7 F OROMBR A: 15—17 
2am oman’ fpr 23: 128—132. a PD APY EA On ee 
NAKAI, T. (1pdRHESHE): Classes, Ordines, 30 
Familiae, Subfamiliae, Tribus, Genera nova Oleandra undulata Ching (ta 38%\c 7 
_ quae attinent ad plantas Koreanas, fff 24: Vs. at: 30: 


Dryopteris decipiens O, Kuntze var. — 
diplazioides Ching ¥iiv»c. Ia: 30° 
Pyrrosia of Formosa. faJ: 115—120 


(BB e hy sBhoe7797) 


(Bryophyta) 


SAKURAI, K. ((49FA—) : EH ORF. (Musci 
of Prov. Shansi, North China). #&#€ (Pot. 
Mag. Tokyo) 62 (733—734) : 104—108. 

; EES WES PE 3- 2° = > RO 7PHH. CSystem- 
atik on the genus Plagiothecium in Orient), 
f@E (Bot. Mag. Tokyo) 62° (735—736): 
111—120. : ; 

———— WME YW s 27 OWFH. (Studies ’ 

on the genus (Musci) in Orient.) Ker 
(Journ. Jap. Bot.) 24 (1—12): 133—139. ; 

SATO, M. (#2#RIEG): ALPE ORE HLTA 
Bic. I. #434 (Notes on the crypto- 
gamic flora of Prov. Shansi, North China, I. 
Bryophyta). #4 (Bot. Mag. Tokyo) 62 | 
(733-734) : 101—103. 

TAKAKI, N. (ARSE): FARE 
(1) (Notes on Japanese Moss Flora 1.) if — 
wF (Journ. Jap. Bot.) 23 (1—2): 5—12. % 

FAREAPBUNEEDH (2) (Notes on 

Japanese Moss Flora 2). aif (Journ, Jap. FA 

Bot.) 23 (5—6): 71—75, a 


oe 


=% 


$ 


_ Jan.—Feb, 1951 


4. ih kK 


ASAHINA, Y. (E3828): Hu AewVHEF CLiche- 
nologische Notizien 70—72. &#F (Journ. Jap. 
Bot.) 23: 1-4, 65—68 


ARASAKI, M. Cpypipatdih): fA, SIRE 7 
B77 Y OF Spree CIL). (Studies on the 
Gloiopeltis furcata in Ise- and Mikawa-bay 


CII) (A ADK ESHER), 14—4: 207—210. 


——: #4, =witoe bay yckc (On | 


bay) (a_i) 15—3: 137—143. 


f 

= the Monostroma found in Ise-and Mikawa- 
$ 

z Rey = OMT L % ORME 
af 


fircwic. (On the life-history and the 
z systematic position of Dictyosiphon foenicu- 
= laceus Grev.)  #&3€ -(Bot. Mag. Tokyo) 


62 (733~4): 87—90. 
FUJIYAMA, T. Gp): 2>7 9 OA PEED 
L BEE 1c Hit-cC On the sexual reproduction and 
‘2 development of Prasiola in Japan) fez 62 
x (729~730) : 25—31. 


DAZ Y OMe AE EME ee DHE TR BIC 
Z Hic. (On the asexual reproduction and life- 
Z history of Prasiola in Japan). j]_k 62 (731~ — 
732): 57~61. 
4 HASEGAWA, Y. Ga@JNHWE): EF * OFF 
F E> 3 /ERE= Ayr (Ecological study for 
a : propagation of WHizikia fusiforme Okam.). 
; GUYS AE AR BS 1 BE): 25—31 
‘ - A list of marine algae from’ Oku- 


shiri Isl Cla] LE): 38—72. 
7 HIRANO, M. (EEF 3%): 


Some new or note- 


3 worthy desmids from Japan. (ff, 7, Hb): 
14-1: 1-4 | 
; Sec kB HLM (M. Yoneda) 
! (ib): 17-18. - 

E ee Ss oa OFA sy F.(Desmids. in 


Shiga-Kogen ) (iaj_k): 21—24, 


5. oe oi 
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(Lichenes) > 


SATO, M. M. (238i): GHA, Il, MO HE 
fy (Flora of Mt. Asahi, Gassan and Chokai). 
Wy FAIR Ne SS PKK SE PSE 1: 44—47. 


(Algae) 


HIROSE, H. Cii#§S32): Sree EF OW PF OWEPE 
ALAS ED HEH rc Hic O—s A CH. Hirose: 
Contribution to the knowledge of the deve- 
lopment of female organ of Dudresnaya 
japonica Okam.) CALPE Bex eR): 18— 
1~2.: 8—12: . 

FUKUSHIMA, H. (fii f8): ASH ee DEK BAI 
# (Illustrated monographs of fresh water 
algae in Japan.) 3. £E}% Gomphoneme Js (#R 
f—j 11—4, 105—107). 4. ek3K Navicula JB Cl 
- 11—6, 172—174). 5. £24 Pinnularia J 


(iJ 11—7, 214-215). 6. $ERR Cymbella jg 


(iJ_k 11-8, 245-247). 7. £ERK Nitzschia JS 
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A © HE Ya) RE EL ic vs c (Anatomical charac- 
ters of the “Sakudara” wood of Hachijo 
Island) #k 3¢ Bt Be 4S OF Re (Bull. Gov. 
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Studies on the adaptation of yeast to copper. IJ. The yeast 


nucleic acid fraction counteracting the inhibition 


of yeast growth by copper.* 


By Teiichi MrnaGawa, Naohiko YANAGISHIMA, Yutaka ARAKATSU, 
Senkichi NAGASAKI and Joji AsHIDA** 


PA, MGEE, KS Ray, SACO ONC HS 2M ARRROMR 
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It was reported in our previous paper (Yanagishima, Minagawa, and Sasaki) 
that when a strain of Saccharomyces ellipsoideus was inoculated on the solid mediun 


containing 1 millimole of CuSO, per liter,” thin white colonies grew at first, followed — S 


by the secondary vigorous growth of brown colonies from among them in about 3 


‘days. The cells of the white colonies did not distictly seem to be more resistant to. 


copper than the normal cells of the mother strain, whereas the cells of the brown 
colonies were resistant and grew well on copper-containing media. ; 


Shape and characters of the cell become more or less stable if the brown coldniea = 


are successively subcultured on the medium which contains copper at the same 
concentration. The cells of the brown colony growing on the medium containing 


1 mM. Cu will be designated Ri, (R for copper-resistance, 1 for 1 mM. Cu and_ 


b for the brown color). 
It was also reported in the above-mentioned paper that the Rj» -colonies appeared 


sooner and more abundantly when the mother strain cells were inoculated heavily — 


than in the case of light inoculation. This fact, together with some observations yet 
unpublished, suggested that there might exist some material interaction among the 
cells growing on the copper-medium, which may probably result in the quicker over- 
all change of the cell population towards the increased viability in copper-media. 


* The research was sponsored by Asahi Grant for Promotion of Science and Scientific Research . 


Expenditure of Education Ministry. 
** Botanical Department, Faculty of Science, Kyoto University and Biological Department, Faculty 


of Science and Technology, Osaka Municipal University. 


eK BP KSRSM ESAS, ARTVASHE LSPA SAR 
1) The copper concentration will be denoted as 1 mM. Cu. 


wt 


Fy 


ai ae Cnias ius Ee SA a 


-* 
cat 
Ks 


ti 


A ai ui 


a 


4 
a 


Mg ee) 


a 
? 


ot 


Pee ee AN res Bitte 


fin pian, Sg 


ny 


eae aT 
7 peri: af, 


66 fi 9 & HE Be 5 64 9B 4 753—754 FE HBA 26 4 3—4 


The present paper deals with the substance which is extractable from the copper- 
resistant cells and makes more of the untrained normal cells grow in copper- 


containing media. 


Material and Methods. 


The mother strain of S. ellipsoideus was cultured on the malt-Henneberg 


- (abbreviated as MH)” -agar medium at 30°C. and used for experiments after 48 


hours of incubation. The copper-resistant Rjp strain was obtained by repeated weekly 


subcultures on the MH-agar containing 1mM. of recrystallized CuSO,-5H;0 per liter. 


The hot water extract from yeast cells was prepared in the following way: 


Yeast cells, cultured in 1430 ml of the MH-liquid medium at 30°C. for 4 to 5days 
with occasional shaking, were gathered by centrifugation, washed with distilled water 
once or twice, and air-dried at 35°C. One percent water suspension of the dry yeast 
was heated in a boiling water bath for 30 minutes, cooled and centrifuged. 


The copper-sensitivity of a culture was determined as follows: A small quantity 
of the cell suspension, in M/15-KH,PO, solution war added to the MH-agar which 
was not solidified yet at 45 to 48°C. After mixing, 19.5 ml lots of the agar medium 
were poured into tubes which contained 0.5 ml each of sterilized CuSO,solutions of 
different concentrations. The pH was adjusted with KOH, and the tubes were well 
shaken. The whole content of each of the tubes was poured into a Petri dish and 
incubated. Colonies became visible in 40 hours when CuSO, content of the medium 
was below 2mM. per liter, and in 72 hours above 2.5mM., if at all. The colonies 


_ were counted with respect to 10 of 1cm? squares taken at random par dish. The 
x ratio of the colony count in a copper mdium to that in the copper-free one may be 


called the survival ratio. 


To test the effect of extracted substances on the survival ratio of the untrained 


_ population, 1 loopful of a 48-hour culture of the mother strain was suspended in 
_ 2mil of the solution to be tested, the number of cells being from 108 to 109 per ml, 


and the suspension was incubated for 24 hours at 30°C. before plating, if not specially 
noted. 


The number of cells in suspension was counted with hematimeter, using Fink’s 


methylene blue to detect “dead” cells. 


1) The constitution of the MH-medium is as follows: Cane sugar 100g; KH»POq, 5g; MgSO4e 


7H20, 2g; distilled water, 1000 ml; wort of 8 Bé, 360ml: pH ca. 5. For agar media, 2% of agar 
is added to the above solution. 
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Expermental Results. 


Diffusate from the living cells. Cells of the mother strain and of R,, were 
washed three times with, and resuspended in M/15-KH,PQ, solution. And equal 
numbers of the cells of the two sources were mixed together. After 24 and 48 
hours of incubation at 30°C., the cell mixture was plated with the ImM. Cu-MH-agar 
as the medium. The survival ratios were 97.4 and 101.1% after the 24 and the 
48-hour preincubations, respectively, the values being at tHe same level as in the 
case of plating the Rp cells only. And the survival ratio of the 48-hour culture of 
the mother strain, not mixed with Rj,, was 73%. If the resistance of the cells of 
the mother strain had not been changed by mixing with Rj, cells, the survival 
ratio of the mixed population would have been 86.5 (=50+50x0.73) %, instead of 
100% as observed in our experiment. 

In order to see the change of the cell number during the incubation in the 
phosphate solution, the numbers of living and “dead” cells were counted with 
hematimeter at the beginning and after 24 and 48 hours of incubation. The results 
are shown in Table 1. The expectation is justified by the F-test that the numbers 


Table 1. Numbers of the living and the dead cells in the mixture of the mother strain and 
Rip, suspended in M/15-KH2PO, solution, before and after 24- and 48-hour 


incubation. Cell numbers are per 4 x 10-7ml, by hematimeter. 


Incubation period in focse 0 24 48 
Living | Dead Living | Dead | Living | Dead 
Mean 68.3 4.0 71.0 4.3 71.0 3.5 
Variance 1593 520 81.4 | 338 117.8 
Degree of freedom 14 14 14 14 14 


of living and of dead cells did not change significantly during the first and the second 
24-hour incubation periods. And it was found hardly possible that many cells of the 
mother strain had been completely autolysed, supplemented by the proliferation of 
just the same number of Ryp cells, at each of the occasions of counting. Hence the 
living R,p cells might have raised the survival ratio of the mother strain. And we 
can reasonably suspect that some matter diffusing out from the living Ryp cells may 
favour the survival of the mother strain cells in copper-media. : 
Water extract. The Rjp cells were washed with M/15-KH,PO, solution, ground 
with sand, and extracted with M/15-KH,PO, solution. This extract had the effect 
of raising the survival ratio. The hot-water extract from washed cells of Ryp also 
showed the same effect (Table 2). So the active principle is water extractable and 
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Table 2. Survival ratio, in the 1 and the 2 mM, Cu-MH-agar media, of the mother strain, . 


after the incubation in the hot water extracts from cells of different cultures. 


Cu-concn. in mM/3 1 2, 
Mother strain 78.7 72.2 
Rip 101 91.7 
Extract from 
Rip @ 100 asf, 
Rip (00) 103 102 


be heat stable. As the Rj, cells had been growing on the copper-containing medium, 


a 


“ 
Pe 
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' mother strain to be resistant to copper. According to polarographic measurements, 


the extract used in the above treatment contained 0.098 mM. of cuprous ion. 
= : In order to decrease the copper content of cells, Rj, was subcultured once or 
= twice in the copper-free MH-liquid medium. Such culture will be denoted Rp) or 
= - oe: respectively. The cells multiplied about 10° and 2101! times by the first 
_ and the second passages, respectively. So the extra copper content of R,, over the 
_ ordinary cells may have been diminished in those proportions. The ash of the water 
extracts from R,, and Rip) was dissolved in 10% H,SO, of the volumes equal to 
- the original extracts. These solutions contained 0.208 and 1.023mM./1 of cuprous 
: - jon, respectively. So the copper content of a Ry, cell can be assumed at the level 
wa of the ordinary cell. While the water extract from Rjp@) and Rip cells raised the 
survival ratio (Table 2), the comparable extract from the mother strain did not, 
: : even if some amounts of CuSO, were added to it (Table 3). 


"Table 3. Survival ratio, in the 1mM. Cu-MH-agar, of the mother strain, treated by the mother 


strain-extract to which varied amounts of CuSO, were added. 


| Cu-concn. of treating in mM/1 0 0.001 0.005 0.01 0.05 


Survival ratio 78.7 73.4 74.6 82.2 83.3 


a Thus it is concluded that some substance (or substances), other than copper, 
_ contained in the extract from Rjp, Rip, or Ryo, can make the ordinary cells 
_ ‘more viable in the copper-medium, while such substances can be extracted by hot 


oe water neither from cells of the mother strain nor from ordinary cells of a strain of 
__ S. serevisiae. 


In the cases mentioned above, the cells were treated in suspensions so thick as 
__ not to permit significant cell proliferation during the treatment, even if there might 


the extract from them might contain some quantity of copper which could train the © 
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be available nutritive ingredients. And it was proved that the viability in 
the copper-media was raised without cell proliferation. The survival ratio, 
however, can also be raised when cells proliferated in the: medium containing the 
Rip -extract (Table 4). The culture-, as well as plating, medium in this case, 
called h,Y contained no organic nitrogen. But the result is possibly reporducible 
with the MH-medium, too. 


Table 4. Survival ratio, in the 0.2 and the 0.5 mM. Cu-h-agar, of the mother strain 


proliferated in the h-liquid media containing the extracts. 


Cu-concn. of plains medium in anes | 0.2 patsy, | 
| Rfircet fiom vie mother etain 86.2 63.7 
Ie FE rt Ripcooy | 102 90 


It was also shown that the Rj, 0)-extract increased the survival ratio of the 


mother strain, even when the cells which had not been previously treated with the 


_ extract were plated in the copper-medium to which the extract was added simul- 


taneously with the cells. The survival ratio was 64.2% in the 0.4mM. Cu-medium - 
containing the Rjpco)*extract, in contrast to 45.8% in the corresponding medium 
which contained the extract from the cells of the mother strain. Therefore we 
might conclude that the extract from the resistant cells can effect the viability of 
ordinary cells without pretreatment. 

Properties of the effective principle. By adding ethyl alcohol to give a con- 
centration of 70%, the hot-water extract from Rico) was divided into the white 
precipitate and the alcohol soluble fraction. The same extract was also divided into 
ether soluble and insoluble fractions. After drying, each of the four fractions was 


Table 5. Survival ratio, in the 1 mM. Cu-MH-agar, of the mother strain, treated 


with the fractions from the extract of Rip) cells. 


Fraction for treatment Survival ratio 
. Alcohol] soluble eS LOL 
Alcohol] insoluble 96.6 
Ether soluble ; 81.2 
Ether insoluble 97.9 


=== 


1) ‘The composition of the h-medium is as follows: Cane sugar, 50g; KH2PQ4, 2g; NHsHePOu, 
2g; MgSO, + 7H;0, 1g; distilled water, 1000 ml ‘The cells are more susceptible to copper in this 
‘simple medium than in the MH-medium. Hence weaker copper solutions should be used to see 
the survival ratio. The h-medium is inconvenient in the point that we have to wait 4 days to count 


colonies, as cells grow slowly in this medium. 
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redissolved in the volume of M/15-KH,PO, solution equal to that of the original 
extract. By treating the mother strain with these solution, the principle which 
increases the survival ratio was shown to bo contained in the alcohol and the ether 
insoluble fractions (Table 5). 

To each of the hot water extracts from the mother strain and Ryjpeo), concen- 
trated H3;P0, was added to give a concentration of 0.1M/1. They were left at the 
_ room temperature around 30°C. for 24hours, and were than neutralized with KOH. 
The mother chert was treated with each of the hydrolysed extracts. The extract 
- of Ry) was effective after the acid hydrolysis, while that of the mother strain was 


oa ineffective (Table 6A). So the active principle is acid stable. 


Table 6. Survival ratio, in the 0.2 and the 0.4 mM. Cu-h-agar media, of the mother strain, 
treated by the acid (A) and the alkaline (B) hydrolysates, and by the ‘ 
dialyzed fractions of the extract from Rypoo) (C). 


Cu-concn, of plating medium in mM/ 1 0.2 0.5 
Acid isyaroivaate of Mother strain 72.5 68.6 
A the extract from Ripon 100 ° 90.0 
Alkaline hydrolysate Mother strain — 64.3 
B of the extract from Bot ae 56.8 
Of the extract from Tiaeeaes 80.5 | 66.0 
A aaF lek Rize) Residue 98.0 88.5 


The extracts were hydrolysed by 0.1M/1KOH at the room temperature for 24 
hours. Cells were treated after neutralization with H3PO,. The alkaline hydrolysis 
destroyed the effectiveness of the extract from Rjpo) (Table 6B). 

. A collodion sack containing 7 ml of the hot-water extract of Ryo) was dipped 
in 100 ml of distilled water in an ice box. After 24 hours distilled water was renewed, 


a and the dialysis was continued further for 12 hours. The residue. on the one hand, 
and the mixture of the first and the second dialysates, on the other hand, were 


dried, and redissolved in the extract of cells of S. serevisiae. The active principle 

was in the residue (Table 6C). So the molecule of the active principle is large. 
The RNA fraction. From the cells of the mother strain and of Ripa, each of 

which had been harvested from the 5-day culture in the Cu-free MH-liquid medium, 


as the Na-salt of ribonucleic acid (RNA) was isolated, according to a modification of 
_ Clarke-Schryver’s method. And it was purified with chloroform and amylalcohol 


_ after Sevag et al. to the negativity in the biuret, Millon’s and the ninhydrin reactions.. 
Each of the RNA fractions from the two sorts of cells was dissolved 0.1% in the hot. 
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water extract from S. cerevisiae. The survival ratio got significantly higher through 
the treatment by the RNA fraction from Rjpq), and not by that from the mother 
strain (Table 7A). No appreciable replacement of the ordinary cells can be suspected 
during the incubation (Table 8). 


Table 7. Survival ratio, in the 2 and the 3 mM. Cu-MH-agar, of the mother strain, 
‘treated by solutions of the RNA fractions (A) and by the effective 


fraction which has been digested by ribonuclease (B). 


re a2 oct agie Re ay s i 
a Cu-conc. in mM/1 
‘s Fraction to be tested : 
2 2 3 
; | Mother strain 82.8 22.1 
: A RNA from | ares It 3: 
: | | Ripcoo) 104. 48.6 
B | Digested RNA from Rip 774 26.2 


Table 8. Numbers of the living and the dead cells per 16 x 10-7 ml before and 
after the incubation in the 0.1% solution of RNA from Ripoo 


i the 1% extract from S. cerevisiae as the solvent. 


Incubation period in hours 
/ Tube No. 0 24 
; Living | Dead Living | Dead 
1 125 ul Ts 2, 
116 di ee 116 1 
! 114 1 130 1 


One percent solution of the RNA fraction from Ryp«o) in the M/15-phosphate 
buffer at pH 7.1 was digested by ribonuclease at 40 to 45°C. After heating for 30 
‘minutes. The solution was diluted 10 times, and was used for the treatment of 
cells. The effectiveness of the RNA fraction from R,,q@) was lost due to the above 
procedure (Table 7,B). So it may be concluded that the RNA from Ripoo) favours 
the growth of the cells of the mother strain in the copper medium, while the effective 
‘principle is not extractable from, and perhaps not present in, the mother strain. 


1) The enzyme was prepared by Egami ef al. for their studies. 
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Discussion and Conclusion. 


From the experiment mentioned above, it may be concluded that the survival of 
the mother strain in copper-containing media is favoured by the effect of some entity 
sf extractable from the resistant cells, without preferential relative increase of more 
_ resistant cells in the treated population. And the effective entity seems.to have the 


_ chemical bond which can be attacked by ribonuclease. The substance is not contained 
$ in the cells of the mother strain sufficient to be demonstrated at the concentrations. 
-_used in the above experiments. 


: oo — Spiegelmen reported that the yeast adapted to ferment galactose or melibiose 


contained nucleoprotein which induced the specific enzyme formation and was named - 


adaptin. According to Suda and Oda, the RNA of a Pseudomonas shortened lag 
cas period of adaptation to metabolize benzoic or anthranilic acid, though the effect of 
& the RNA was not substrate-specific, but strain-specific. In either of the above cases, 
~ however, the adaptin or the RNA was effective only when cells were treated by it, 
_ together with the substrate to be adapted to. In contrast to that, it is to be noticed 
here that the cells of the mother strain are made apparently more resistant to copper 
_ by the RNA fraction of the resistant Rj1.9)) cells, in the presence of no more copper 
than is contained in the normal nutrient media as the impurity. 

George and Pandalai reported that penicillin-resistant B. coli was sensitized by 
2 _ the incubation in the RNA of penicillin-sensitive Staphilococcus, although the former 
. _ showed the original resistance if the RNA and penicillin were added together at the 
ey i Same time. In the present case, however, the copper resistance is induced when 


7 “cells are incubated with the effective principle either with, or without, added CuSQ,.. 

_ When the mother strain which had been well treated with the extract or the 
= RNA fraction from Rj) was inoculated on the 1 mM. Cu-MH-agar, first appeared 
=. thin white colonies, and the brown colonies a few days later, just like as in the 
ag case when untreated mother strain is inoculated. So the cells may not be so changed, 
if at all, to be as resistant as the trained Rj, which can grow rapidly on 1mM. Cu- 
ie medium. The survival ratio of Rj, is 100% even in the 4mM. Cu-MH-medium, while 
a that of the mother strain after the treatment. by the RNA fraction from Ry) is. 
48.67 in the 3 mM. Cu-MH-medium. 
. _ Jt may possibly be suggested here the effect of the active principle in question 
2 might be amplified, if some factors be supplimented. And it is also important to. 
_ determine whether or not the effective principle plays some role in inducing, without 
the interaction of the cells with copper, the alteration of the cells as to reproduce 
"descendants which can provide for themselves protective mechanisms. If this is the 
: case, the analogies may be found in-the transforming principles of Pueumococcus and 


im nae 


trig tin Sab 06S are AN POE Tl lg as wage in Re ees 


Pree P40 


~ 


Se ee 


=e ' 


March—April 1951 Bot. Mag. Tokyo, Vol. 64, No. 753—754 73 


colon bacilli (Avery et al., Boivin). It seems rather probable, however, that the RNA 
fraction from the resistant strain has no more effect than to protect the coincident 
cells from copper injury. But even if this is ture, it is still very important that the 
protective substance which is present in the resistant cells, and not in the normal 
cells, is in high probability the specific RNA. 


Summary. 


The extract was made from the cells of a strain of S. ellipsoideus which had 
been trained in the copper-media and made resistant to copper. The extract, or the 
RNA fraction from it, could make the cells of the mother strain more viable in the 
copper-media. ‘This increase in copper resistance occurred either with, or without, 
apparent cell proliferation. The active principle diffuses out also from the living cells. 

The extract, or the RNA fraction, from the mother strain had no such effect. 
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Observations on some plants of the Ozegahara 
moor, central Honshu.” 
by Hiroshi HARA. 


BR 8: B77 REROKRt2—=OFR 


The scientific investigation of the Ozegahara prehistoric moor which is situated 
near the northern boundary of the Gumma prefecture (Kodzuke province) about 
1400 meters above the sea-level is now carried on in cooperation with biologists, 


geologists and geographers. This paper contains some taxonomical notes on the 


vascular plants of the district obtained during the course of my study in 1950. 


A “Yellow Pond Lily” with floating oval leaves and comparatively small yellow 
flowers is very attractive in small ponds scattered in the peat bog of Ozegahara, 
and it was first identified by Dr. H. Takeda as Nuphar pumilum DC., but was 
regarded by Dr. S. Miki in 1937 as a separate species, N. ozeense. The variability 
of Nuphar and Nymphaea in Europe has been studied by Dr. Schuster (1907—8), 
Gliick (1936), and others. The leaves of N. pumilum vary from elliptic to roundish, 
silky hairy on the under side or nearly glabrous (f. glabratum); the flowers are 


; = (1.4—) 2—3 (—4) cm in diameter ; the stigma-disk 6—8mm in diameter, generally 


obtusely crenate at the margin, but sometimes distinctly stellate with acute lobes 
(var. stellatifidum), (6—) 9—12 (—14)-rayed, yellow in colour rarely tinged with 


red in the centre or at the stigma-rays; the fruits 2—4.4cm long 1.4—2cm thick; 
_ the seeds 3.6—4.3mm long 2—2.4mm thick. 


Also East-Asiatic specimens which agree with N. pumilum in general characters 


show considerable variations. The stigma-disk in a specimen from Is. Etorofu of 


south Kuriles is about 12-rayed; that in specimens from Nemuro and Kushiro of 
eastern Hokkaido 10—14-rayed ; from Saghalien 10—12-rayed ; from Manchuria about 
10 according to Mr. J. Sats; from Mt. Gassan in northern Honshu 9; and that of 


‘specimens from Ozegahara 8—14-rayed. Dr. Miki described an another new species, 


NV. subpumilum, based on a specimen from Furukamap on Is. Kunashiri of south 


_ Kuriles as having 16—20 stigma-rays and stigma-disk without revolute margin, but 


it seems to be an extreme form. The fruit of the East-Asiatic plants is generally 
ovoid with the thick elongated neck, but is nearly. globose in some specimens from 


*The expense of this investigation was partly defrayed by the subsidy for the advancement of 
scientific researches from the Ministry of Education. 
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Saghalien and Ozegahara. The seeds are 3.8x2.5mm in size in specimens from 
Saghalien, and 3.2—3.8x2—2.5mm in those’ from Ozegahara. The shape of the 


- stigma-disk varies to a certain extent by individuals even at the same locality and 


also by the stage after anthesis in the same plant. 

Judging from the above observations, all the East-Asiatic plants appear to me 
to be conspecific with the European N. pumilum. The plant of Ozegahara, however, 
has constantly the red stigma-disk, so it can be regarded as a variety, var. ozeense 
Hara (1), of N. pumilum. 

N. microphyllum Fernald of north-eastern N. America is closely allied to N. 
pumilum and has the dark red stigma-disk, but it Seems to differ from ours in the 
Size of fruits and seeds, and in the shape of fruits which have no withered stamens .- 
at the base, etc. N. rubrodiscum Morong, which Dr. Miki considered near to the 
Ozegahara plant, has no close affinity with the latter, for it is usually treated as a 
natural hybrid between N. microphyllum and N. variegatum Engelm. 

The present distribution of N. pumilum is Eurasiatic from northern Europe 
through Siberia to Amur, Ussuri and Kamtchatka (Map 1). It occurs in the lowland 
in northern Europe, and is occasionally found in the European Alps, and rarely in 
England, central France, Rumania, Croatia, and Albania where its localities are very 
isolated in the mountain districts, the highest being 1238 meters above the sea-level. . 
The similar type of the distribution is seen in East-Asia too. It grows in the lowland 
of Saghalien, south Kuriles, and northern and eastern part of Hokkaido; but it is 
unkown in western Hokkaido, and then occurs only in five isolated stations on 
mountains of northern and central Honshu, i. e. Mt. Hakkoda (ca. 1200 m_ high), 
Hachimantai (1100m), Mt. Gassan (1409m), Mt. Kurikoma (ca. 1000 m), and Ozega- 
hara (1400 m). : 

Dr. Schuster (1907) considered that N. Jumilum was originally a north European 
plant and was distributed to middle Europe and also to Asia in the ice-age, and in 
middle Europe it is remaining only in the morain or mountain districts as a relic 
plant. Dr. Hultén (1937), however, regarded N. pumilum as a boreal Eurasiatic 
plant which had its centre of distribution in East Asia and spread westwards towards 
Europe in the ice-age. The wild ducks appear to play a large part in the dispersal 
of seeds of N. pumilum, but it is improbable to think that its seeds have been in 
recent years carried by them for such a long distance. : 

N. pumilum apparently is an old species. It had undoubtedly a much wider 
and continuous distirbution than now at least in the last ice-age, especially in the 
southern part of its present area, for example in middle Europe and Japan. Andin . 
the post-glacial age, the area in the ice-age was much reduced, surviving only very 
isolated localities in the mountain districts, Ozegahara being the southernmost one 


in Japan. 


Map 1. 
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Maps of distribution. 
Nuphar pumilum DC. 
Drosera anglica Hudson in Far Eastern Asia, : 
Myrica gale L. var. tomentosa C. DC. in Far Eastern Asia (x 
Scheuchzeria palustris L. in Far Eastern Asia. 

Triglochin palustre L. in Far Eastern Asia. 
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This view is strengthened by the fact that many circumboreal plants which are 
growing in the Ozegahara moor show the similar discontinuous distribution to NV. 
pumilum. They are Drosera anglica Hudson (Map 2), Myrica gale L. var. tomentosa 
C. DC. (Map 3), Scheuchzeria palustris L. (Map 4), Triglochin palustre L. (Map 5), 
Oxycoccus microcarpus Turcz., Trientalis europaea L. var. arctica Ledeb., Hippuris 
vulgaris L., Lysimachia thyrsiflora L., Utricularia intermedia Hayne, . Epilobium 
palustre L., Iris setosa Pallas, Sparganium glomeratum L. var. angustifolium Graebn., 
Lycopodium inundatum L., etc. 

Among these, Drosera anglica is the most striking example, and Ozegahara is 
the only known locality in Honshu. It prefers very wet places on the edges of pools 
in the Sphagnum bogs, and grows well, its leaf-blades attaining 15—40mm in length 
2—3.5mm in width with the petiole 3—9cm long. It sometimes hybridizes with D. 
rotundifolia which is very common there, and the hybrid which shows intermediate 
characters between the two parent species and was verified cytologically* too, forms 
separate small colonies at very wet places, and it seems to be F, and produce no 
ripe seeds. It is remarkable that the hybrid, although it shows some variations, 
does not exactly conform to the one in Europe, i.e. D. obovata Mert. et Koch. In 
D. obovata, the leaf-blades are obovate-spathulate, (6—) 10—17 mm long and (3.5—) 
5—8 mm wide; whereas in the hybrid in Ozegahara they are much narrower, and ~ 
10—23 mm long and 3—5 (—6) mm wide. The latter agrees in the shape of leaves 
rather with a form which is generally included in D. anglica itself in Europe and 
N. America especially in the southern part of its area. 

Also from the forests which develop along rivers in belt shape in the Ozegahara 
moor or around it, some noteworthy trees were recorded. A kind of maple, which 
agrees well with Acer Miyabei Maxim. except for less hairy samarae, is a rare 
one in central Honshu. It was previously known only from some localities in the 
Fagus-belt in Kodzuke and Shinano provinces of central Honshu, and was first 
named as A. Shibatai; but it is better to regard it as a variety (2) of A. Miyabet ; 
which occurs in Hokkaido and Rikuchu province of north Honshu. It is worthy of 
remark that Acer aizuense Nakai and a pubescent form (3) of Rhamnus japonica 
Maxim. grow abundantly, forming a dense bush in some places. The latter plant 
with leaves pubescent beneath was first considered as an endemic variety to the 
district, but it is found here and there in the mountains of central Honshu. 

The Ozegahara moor is surrounded by mountains 2000 to 2346 meters high; and 
Mt. Shibutsu (2228 m), which rises on the west side of the moor, has the most rich 
alpine flora on account of its palaeozoic formation covered with serpentine rocks in 


+Shimamura, T. in Bot. Mag. Tokyo 55:553—558 (1941). 
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the upper part. There occur such circumboreal or north Pacific elements as Potentilla 
fruticosa L., Pedicularis verticillata L., Minuartia verna Hiern., Lloydia serotina 
Reichb., Selaginella selaginoides Link, Phyllodoce aleutica Heller, Sanguisorba stipulata 
_ Rafin. (S. sttchensis Meyer), etc. which are very isolated on a few old mountains 
of Honshu, and also such rare Japanese plants which have very limited distributions 


as Japonolirion osense Nakai, Arenaria Katoana Makino, Euphrasia japonica Wettst., 
- Aster dubius Onno subsp. glabratus Kitamura var. heterotrichus Kitamura, Leontopo- 


dium Fauriei Hand. -Mzt. var. angustifolium Hara et Kitamura, and Cirsium Okamotot 
Kitamura. The last thistle was first described as a hybrid between Cirsium nikkoense 
Nakai and C. nipponense Koidzumi, but those supposed parent species are not found 


: on Mt. Shibutsu, and C. Okamotoi is apparently an independent species which is closely 


allied to C. nipponense and has been known from the Oze district and Mt. Tanigawa 


in Kodzuke province. Whereasin grassy places of Ozegahara, the introgressive 
hybridization between Cirsium homolepis Nakai and C. japonicum DC. is observed, 


showing various intermediate forms between the two parents. 


The more detailed consideration and analysis of the vegetation and the phyto-. 


=e geography of the district with a list of all vascular plants will be Basi after the 


s completion of the investigation now in progress. 


(Botanical Institute, Faculty of Science, University of Tokyo, Hongo, Tokyo) 


- 4) Nuphar pumilum (Timm) DC., Syst. Nat. 2: 61 (1821); Prodr. 1:116 (1824) — 


: - Ledebour, Fl. Ross, 1:85 (1841) —Caspary in Ann. Mus. Lugd.- Bat. 2:256 (1866) 


_ —Fr. Schmidt, Reis, Amur. u. Sachal. 110 (1868) —Yatabe in Bot. Mag. Tokyo 6; 
~ (98) (1892); Nippon-shokubutsu-hen 1:104, f. 105 (1900)—Komarov, Fl. Manch. 


2:219 (1903) — Koidzumi, Pl. Sachal. Nakahara 59 (1910) — Hegi, Ill. Fl. Mitt.-Eur. . 


8: 447, t. 109, f. 3; f. 626. rt; f. 629 (1912)—Miyabe et Miyake, Fl. Saghal. 29 
_ (4915) — Miyabe et Kudo in Trans. Sapporo Nat. Hist. Soc. 6:4 (1915) — Nakai in 
- Bot. Mag. Tokyo 36:118 (1922), excl. specim. — Hultén, Fl. Kamt. 2:95 (1928) — Ko- 
_ marov, Fl. Penin. Kamt. 2:111 (1929) — Butcher, Further II. Brit. Pl. t. 24 (1930) — 
Krylov, Fl. Sibir. Occid. 5: 1111 (1931) — Gliick, Stisswass.- Fl. Mitt.-Eur. Ht. 15:254 
- (1936) — Komarov, Fl. URSS. 7:13 (1937) — Kitagawa, Lineam. Fl. Mansh. 206 (1939). 
_ —4J. Sato, Ill. Manch. Water PI. 74, t. 37 (1942). Nymphaea lutea 8. pumila Timm 
in Magaz. f. Naturk. Mecklenb. 2:256 (1792). Nymphaea lutea B. minima Willd., 
Sp. Pl. 2:1151 (1799). Nymphaea pumila (Timm) Hoffmann, Deuts. Fl. ed. 2, 1:241 
a2 (1800) — Schuster in Bull. Herb. Boiss. ser. 2,7:913 & 981 (1907); 8:69, t. 1, f. L 11 
(1908). Nuphar minima CWilld.) Smith, Engl. Bot. 32:t. 2292 (1811). “ Nuphar 
; _ Jabonicum DC. var. subintegerrimum Casp.”: Matsum., Ind. Pl. Jap. 2-2:92 (1912), 
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quoad specim. Nymphozanthus pumilus (Timm) Fernald in Rhodora 21:186 (¢1919). 
Nuphar subpumilum Miki, Water Phanerog. Jap. 87, t. 3. B; f. 50, A—J (1937), sine 
descrip. latin. 

var. ozeense (Miki) Hara, var. nov. 

Nuphar ozeensis Miki, 1.c. 87, t. 3. A; f. 50.K—T (1937), sine descrip. latin. 

Stigma semper rubrum 8—14-radiatum margine obtuse crenatum. Sepala 12— 
18mm longa apice rotundata vel retusa. Petala 4—6mm longa. Fructus ovoideus 
Yaro subglobosus 2—3cm longus. Semina 3.2—3.8mm longa 2—2.5 lata. 

Typus. Honshu. Prov. Kodzuke:in stagnum paludis Nakatashiro, Ozegahara, ca. — 
1400m alt. (H. Hara, Jul. 26, 1950 in Herb. Univ. Tokyo). | 
2) Acer Miyabet Maxim. var. Shibatai (Nakai) Hara, stat. nov. 

Acer Shibatai Nakai in Bot. Mag. Tokyo 51:365 (1937). 

3) Maximowicz’s a. genuina of Rhamnus japonica Maxim. was based primarily 
upon material which he himself collected at Hakodate; and it has robust branches, 
large leaves attaining 7cm in length, and somewhat larger fruits; and a common 
form in middle Honshu belongs to his var. decipiens. In the western and southern 
part of Japan another form with slender branches and much smaller leaves less than 
3cm long, is predominant; and I propose here a new varietal name for it. These 
three forms, however, are connected by transitional ones. Also the similar pubescent 
form of R. dahurica Pallas var. nipponica Makino occurs in mountains of central 
Honshu. 

Rhamnus japonica Maxim. var. decipiens Maxim. 

f. senanensis (Koidz.) Hara, stat. nov. 

R. senanensis Koidzumi in Bot. Mag. Tokyo 32: 259 (1918). KR. senanensis var. 
parvifolia Honda in Bot. Mag. Tokyo 51:94 (1937). 

var. microphylla Hara, var. nov. 


R. decipiens T. Ito in Encycl. Jap. 3:679 (1910), p.p. R. japonica var. decipiens : 


‘Maxim. sensu Matsum., Ind. 2-2. 339 (1912). R. Buergeri Miquel sensu Koidzumi in 
Act. Phytotax. et Geobot. 4:117 (1935). 

Folia vulgo minus quam 3cm longa. Rami graciliores quam typicum. 

Typus. Honshu. Prov. Shima: m. Asama-yama. (T. Nakai, Oct. 1932, fr.) 

Rhamnus dahurica Pallas var. nipponica Makino 

f. pubescens Hara, f. nov. Nom. Jap. Ke-kurotsubara (nom. nov.). 

Rami juveniles minute puberuli. Folia supra minute scabro-pilosa subtus pa- 
-tenter pilosa. Cetera ut in var. nipponica. 

Typus. Honshu. Prov. Shinano:in plano Karuizawa (H. Hara, Jul. 14, 1946). | 
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SCI BRL EL IRIS Ke BEAT A SATA ROBE UTSINUES, 
RO EH, AMAL HiPoHEEESEO AULT TRE LD TRS NARETSHS, 
CO CRECMEBRURIEOMECOW TENS 0 EMT ROMA 4 Fa AA 
BRE AREO MINK SAS SAH RP IAVAALA—-MLAAS. AMISIFBICBMEC BATH 
CT, HOME BTR ETCL 8S DGUECH DD, KUNBOMAL RL TOFD EU 

EWE RO, tA IVOHRALOMMEReRETS. COMA REE PME 
LEC DAHUTOKLOL BID, CORP CALM A ALG OW HNC D, HR 
EON AOD EN 7 ICE LIKE DCHAI. COMEMMOS < OJ A MEO 
Mai 0 BASRCU TO SRL BADE BA CIS Crile). RACH LWD 
WIDS7 EVRY ATE, EDU vr ITFEVKFOSWHLAAK b OBACIERIC EW 
AWRRUTOT, ti2 RIOR RH MY SO Ntver arth onS, COBAKIMCS 
O SIRE HERE Db EFEDUREC, HBR GD CASLRUNPIEK CF WAN) E9VeXraAsD 
—BLSNTWSBEHV. REPENS NAZ4azFEZeLAAYL, REOEA 

—ADOBDUA, 2S LEL UTH—-C4S4. BMACMELAT SACI 7aVrAe FS 
WeF7 FZ ovrse FF LHC OVse FAOR EMMA. EKKRAACEARG 
(xy Zuyxe=F +), BIS Rhamnus japonica Maxim. OED), var. decipiens 
Maxim. (A4&N Peck Ze se Ks CHD, Bes, WHY OCOM, AWrawar-s7 Z 
PYSEPACAHADWHELEASD. BHU, SPHEROSINGEMBCHS S Cirsium Oka- 


 motoi Kitamura (AME CIA (, THAT HK UOGKOMCHSZOT, YavvavrarT x 


PLANO S. —HBMSMC st ET KCL AI TF ORMORAGBSDH ENS. KA 
WOALBBADAA, HRMOV FI VITO TRA LHRESREERECHL, AFF=BB 
RIS % o 
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‘Manton, Irene and B. Clarke, 1950: Electron microscope observations on the spermatozoid of 
| Fucus (2 ¥ FBO; F ORF MUR), Nature, 166, no 4232, 973-974. 
CC PSR ORM Fucus serratus Off Fe BFR CAS L, MUCH CH EICMBMteasrze sas 


"Ge %o ED SAMO 2 AOMO 5 6B O—MEEic AHA ERSS. COLS% “Flimmer gei- 
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. Katsuji KIMURA: The problem of sex in Coprinus micaceus (Bull.) Fr. (Preliminary report). 
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Summary. 


j J. The present paper deals with the sexuality of Coprinus micaceus (Bull.) Fr. 
2. By pairing each other among 148 monosporous mycelia of C. micaceus, it was 
proved that this fungus was heterothallic and exhibited four sexual groups without 
rregularity in its pairing reactions, the two pairs of sex genes being not linked. 

3. Different sexual strains were recognized between two wild fruit-bodies which — 
‘were found at same place. , 


. 5. The diploid mycelia possess clamp-connections and produce the fruit-bodies on 
otato-dextrose agar. The haploid mycelia produce the oidia and no fruit-bodies, 
m0. Seventy six monosporous mycelia had not changed from the haploid to the 
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Tokio SUZUKI & Kinzi HATIYA: The characteristics of the soil in the East 


Asiatic warm-temperate forest climax. 
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Table 1. Summarized soil characteristics and the relation to plant-communities. = 
/ Thickness pH-value 
Plant-communities Type - |e ee pH-trend 
| soil profi Ay A A B 
cm cm | 
1) Machiletum 2.5 80.0 6.5 
(6.2~6.8) 
2a) Shiietum, Maesa 3:5 22.5 5.9 5.4 
subass, (1.0~7.0) |(15.5~29.5)| (5.3~6.5) | (5.0~5.8) ADB 
I 4.5 145 51 5.0 
3) Cyclobalanopsidetum | (2.5~7.5) |(10.0~18.0)| (4.7~6.0) | (4.9~5.4) 
ui | 5.5 18.0 5.6 5.2 
5) Abietum (35~85) |(12.7~27.0)| (5.4~6.1) | | 49~57) 
a | (4.0~7.0) Ube ale) (4.4~5. 3) ine! 7~5.2) | 
2b) Shiietum, lex ao 3.0 5.20 
Gass mou | (40~70) | Crv45) | G. nae 2) | (49~53) | ASB 
; 6.5 40 46 4.9 
4) Quercetum G4. 0~7. = (0.~5.0) | (41~5.2 23. | 7~5. 3) | 
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Resumé 


According to the Japanese pedologists, the temperate region of Japanese Archi- * 
pelago, both the warm- and the cool-, is comprized in the zone of brown forest-soil. 
Owing to the very humid climate, prevailing in East Asiatic islands, it is rule in the ; 


> ete eel 


cool-temperate region that the surface horizon of the climax soil is acidic and often Boe 


podosolized. The result of the vegetational survey performed by the present writers 


in Izu peninsula, where nearly all the climax-types of temperate East Asia are sf 
represented vertically, shows that the climax of the broad-leaved evergreens (Ma- — 


ess ge sb 


fi tm MM Be G4 AB HB 753-754 RAM 26 A 4 


_ chilus-, Shiia-, and Cyclobalanopsis-type forests) stand on soil, which has A-horizon 
_ of higher pH-value compared with the underlying B-horizons; while in the deciduous 


Now, it will be sure that the climate and the vegetation, separating the East 
‘Asiatic temperate zone into the warm- and the cool-, affect also on soil to have the 
opposing inclination of fH-value when the surface and the bottom horizons are 
Co mpared. 

_ Within the climax area of the broad-leaved evergreens in Izu Peninsula, three 
ypes of profile can be recognized. The I-type is the most widely spread and has _ 
he ‘best differentiated profile, while the II- and the III-types are found locally and 
imy perfectly differentiated. It is the elevated topography causing drieness of the 
bitat that prevent the soil development in this case. Here percolating water is 
etarded by the thick accumulated litter and also the underlying mycorhiza layer in 
he IlJ-type, and the imperfect differentiation of profile and the lower weg as 
' eine deciduous climax are the results. 

= The correlation between these soil-types and plant-communities, now of lesser © 
bellow association, can be considered as showing that the morphological char- 
eristics of soil determine the type of communities and the progression of plant- 
cession. 
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Résumé 


_ There are remarkable dissimillarities of plant habits between the plants with 
a : "small numbers of chromosomes and those with large numbers. In herbaceous plants, — 
a - those with small numbers of chromosomes have short life (annual habit), while those 
s as with large numbers have long life (perennial habit). These two groups of plants 
_ differ from each other in fertility, activity, adaptability and hybridity. There are 
aoe gradual dominance of vegetative propagations (by rhizome, tuber, bulb, bulbil,. or 
: 2 peanner) over Seed propagation, in diploid than polyploid plants. 
Diploid plants propagate by seed, while polyploid ones become less fertile and 

Perec vegetatively, forming special life forms. 
_ Diploid plants seem to have much wide distribution by seed in most favourably 
oe and humid areas, while distribution of polyploid plants i is limitted, propagating 

ee _ more vegetatively in less favourable areas. 
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Observational and Experimental Studies of Meiosis with 
Special Reference to the Bouquet Stage 


V. Cell polarity in the bouquet stage as revealed by 
silver nitrate reduction 


By Tosisuke HtRAOKA* 


7ERGPE  :  EtreA FHI TE Rc BA SE EU ic 
AO. WME MME kU ARS CAE IMI © HERE 


In the course of study of cell polarity in the bouquet stage revealed by localiza- 
tion of plastids, fat granules, crystal-containing vacuoles and pigmented bodies 
(natural indicators, Hiraoka 1949a, 1949b and 1950), it was observed that in the 
majority of the species studied these bodies showed the existence of polarity in the 
spore or pollen mother cells assuming a unilateral localization with respect to the 
nucleus, while in some species they did not show it because of the failure of assum- 
ing the unilateral localization and in some other species bodies which might be taken 
as indicator were absent in the mother cells. A cytochemical study with silver 
nitrate of these spore or pollen mother cells was carried out to get some knowledge 
as to the cell polarity in the bouquet stage revealed by the localization of the” 
product of silver nitrate reduction (an artificial indicator). The results obtained will 


be reported below. 


Material and Method 


The spore or pollen mother cells of the following 41 species were used as 
material: Hepaticae, Anthoceros communis; Bryophytae, Pseudoleskeopsis Fauriet 
and Physcomitrium japonicum; Pteridophytae, Polystichum Hancockit, Osmunda 


- japonica, Equisetum hiemale v. japonicum and Lycopodium olescurum ; Gymnospermae, 
- Pinus Thunbergit and Ginkgo biloba; Angiospermae, Campsis Chinensis, Acacia 


Baileyana, Platycodon glaucus, Vicia Faba, Paeonia suffruticosa, Chaenomeles lagenaria, 
Aucuba japonica, Viscum album v. lutescens, Magnolia liliflora, Dysophylla Yatabeana, 
Cucurbita moschata v. melonaeformis, Acanthus sp., Ranunculus aquatilis v. pantothrix, 
Solanum tuberosum, S. glaucophyllum, Nuphar japonicum, Nicotiana sp., Bletilla 


striata, Alstromeria pulchella, Limnocalis flava, Tradescantia reflexa, Allium fistulosum, 


= 
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A. Moly (garden variety), Lilium tigrinum, L. longiflorum, Juncus effusus v. dect- 
piens, Yucca filamentosa, Agapanthus umbellatus, Hosta undulata v. erromena, Musa 
Basjoo, Hemelocalis fulva v. Kwanso and Trillium apetalon. 

Fresh spore or pollen mother cells were treated with a 20% aqueous solution of 
silver nitrate in diffuse light*. In favourable cases, the plastids turn black, or. black » 
dot or rod shaped bodies appear in the cytoplasm of these treated cells. This reac- 


tion may be called the “silver reaction” and the bodies the “silver granules”. * 


Observation 


The site of silver nitrate reduction in spore or pollen mother cells may differ in 
different species, and three types of mother cells are discriminable as to the site of 
reduction among the species studied. 

Type I. In this type, to which Axthoceros, Pseudoleskeopsis, Physcomitrium, 
Lycopodium, Osmunda, Equisetum and Polystichum belong, faintly green coloured 
plastids are stained black in the spore mother cells treated with the reagent and 
they form the only or the most noticeable site of silver nitrate reduction. In all 
these species, the plastids do not show any recognizable change in degree of blacken- 
ing due to silver nitrate reduction throughout the whole stages of meiosis. In view 

_ of the facts that in Pseudoleskeopsis, Physcomitrium and Equisetum, starch formation 
takes place first in the bouquet stage, and that in Anthoceros the plastids are actively | 


_ forming starch grains in the leptotene and the bouquet stages (Hiraoka, 1949a), it | 


_ seems that these plastids have a reducing power strong enough to cause a positive 
silver reaction irrespective of the magnitude of starch forming activity. In the 


et. bouquet stage, the plastids take a unilateral localization with respect to the nucleus ‘F 
indicating the region of the “plastid pole” in the cell (Hiraoka, 1949a). Thus, the S 


nucleus crowned with a pair of black plastids (Anthoceros, Fig. 2; Pseudoleskeopsis, 
Fig. 1; Physcomitrium ; Lycopodium, Fig.3) or with many black plastids (Equisetum, 
_ Fig. 4; Osmunda ; Polystichum) is observed in the cells treated with the reagent. In 
Anthoceros, the blackening of the plastid due to silver nitrate reduction occurs first 


_ in the regions of pyrenoids and then spreads all over each plastid, and in Pseudoles- 


: keopsis, Physcomitrium and Lycopodium, a black network like pattern appears on the 
surface of the plastid showing a positive reaction. In Pseudoleskeopsis and Physco- 
miirium, the fat granules turn black with the reagent besides the plastids, while in| 
Anthoceros, Osmunda, Lycopodium and Polystichum they remain unstained. | 
Type II. In this type, to which Pinus, Ginkgo, Campsis, Acacia, Platycodon, Vicia, 


* The solution of silver nitrate used was nearly neutral toward litmus. Acidic and alkaline 
solutions did not give a good result, ‘ 
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Explanation of Figures 


Figs. 1-11. Photomicrographs showing spore or pollen mother cells in 
the bouquet stage treated with a 20% AgNO3 solution. Note that the site 
of AgNO; reduction is located at the region of the “plastid pole” in the 
all figures. The “plastid pole” is indicated by an arrow in all the figures 
except Fig. 9. In Fig. 9, the arrow indicates a crystal-containing vacuole. 

Fig. 1, Pseudoleskeopsis (2000x). Fig. 2, Anthoceros (800x). Fig. 3, 
Lycopodium (960x). Fig. 4, Equisetum (760x). Fig. 5, Tradescantia (900x). 
Fig. 6, Yucca (900x). Fig. 7, Pinus (720x). Figs. 8 and 9, Magnolia (720x) ; 
Fig. 8, side view; Fig. 9, polar view. Fig. 10, Blatilla (720x). Fig. 11, 


Alstromeria (900x). 


104 fi tw B RE SE 64% BB 755—756 R RBA 26 fe 5—6 


Paeonia, Aucuba, Viscum, Magnolia, Dysophylla, Cucurbita, Acanthus, Ranunculus, 
Solanum tuberosum, S. glaucophyllum, Nuphar, Nicotiana, Limnocalis, Tradescantia, 
Allium fistulosum, A. Moly, Lilium tigrinum, L. longiflorum, Juncus, Yucca, Agapan- 
thus, Hosta, Musa and Hemelocalis belong, the silver granules appear in the spore 
or pollen mother cells treated with the reagent. ‘The site of silver nitrate reduction 
is closely connected with amyloplasts, fat granules and crystal-containing vacuoles. 

In the interphase preceding meiosis, in all the species except Pinus, Limnocalis 
and Viscum, only several silver granules are found evenly distributed in the cyto- 
plasm of the treated cells. In the prophase stages towards the leptotene, the granules 
are gradually increasing in number. In Pinus, the silver granules are found enclosed 
in a fat aggregate or aggregates, and in Limnocalis and Viscum, they are found 
around crystal-containing vacuoles in the treated cells (cf. Hiraoka, 1949b). 

The silver granules remarkably increase in number in the bouquet stage. The 
nucleus is found displaced from the central position to an eccentric one. When the 
spore or pollen mother cells in this stage are treated with the reagent, all or almost 
all the silver granules are found localized in the broader region of the cytoplasm pro- 
duced by the nuclear displacement or in the region just opposite to the “ bouquet base” 
(the “plastid pole”, Hiraoka, 1949b). To give some examples, in the treated cells 
of Tradescantia, the silver granules are found in the region of the “plastid pole” 
where amyloplasts are gathered together to form a group (Fig. 5), in those cells of 
Acacia and Yucca, the granules are found in this region where fat granules are 
gathered together (Fig. 6), and in those cells of Pimus, most of the silver granules 


“ce 


are found enclosed in fat aggregates which are localized at the “plastid pole” (Fig. 
7). In Magnolia and Limnocalis, in which crystal-containing vacuoles, and in Viscum, 
in which both crystal-containing vacuoles and pigmented bodies are gathered at the 
“plastid pole” in the bouquet stage (Hiraoka, 1950), the silver granules appear in 
the region of the “plastid pole” gathering densely around the vacuoles in the pollen 
mother cells treated with the reagent (Figs. 8 and 9). The coincidence in localization 
observed between the silver granules and amyloplasts, that observed between the 
silver granules and fat granules and that observed between the silver granules and 
crystal-containing vacuoles suggest that amyloplasts, fat granules and crystal-contain- 
ing vacuoles are the site of silver nitrate reduction in these species. In view of the 
fact that in this stage, these three kinds of bodies are active in forming starch, fat 
and crystals respectively (HIRAOKA, 1949b, 1950), it seems that in these bodies the 
reducing activity is closely related with the synthetic activity. The unilateral locali- 
zation of the silver granules in the bouquet stage is of regular occurence in all the 
species studied. For example, in Tyadescantia, in all the 74 cells observed, in 
Magnolia, in 103 cells out of 108, and in Limnocalis, in 78 cells out of 82, the silver 
granules took the unilateral localization. 
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In the pachytene and later prophase stages, the unilateral localization of the _ 
silver granules has disappeared. In all the species except Magnolia, Viscum, Limno- 
calis and Pinus, the silver granules are found evenly distributed or in random 
positions in the cytoplasm of the treated cells. In Magnolia, Viscum and Limnocalis, 
in which vacuoles, and in Pinus, in which fat aggregates take random positions in 
the cytoplasm, the silver granules are found gathering around the vacuoles or 
enclosed in the fat aggregates in the treated cells. The silver granules decrease in 
number in the stages towards the first metaphase. In view of the facts that in 
Tradescantia, starch grains, and in Acacia and Pinus, fat granules do not show any 
marked increase in number in these stages, the decrease in number of the silver 
granules may be taken to show that in these species, amyloplasts which have com- 
pleted starch formation and fully-grown fat granules do not become the site of silver 
nitrate reduction. The silver granules do not show any definite localization with 
respect to the spindle axis in the first ‘and the second metaphases assuming random 
positions in the treated cells. ) 

Type IJ. To this type Trillium, Alstromeria, Bletilla and Chaenomeles belong. 
In these species, several silver granules are found in the cytoplasm of the pollen 
mother cells treated with the reagent in the interphase preceding meiosis. The 
granules gradually increase in number as the nuclear division progresses towards 
the leptotene stage. They do not show any definite localization in the treated cells. 
In the bouquet stage, the silver granules remarkably increase in number. When the 
pollen mother cells of Trillium and Alstromeria, in which neither amyloplast nor 
fat granule is found at all, and the pollen mother cells of Bletilla and Chaenomeles, 
in which fat granules are evenly distributed in the cytoplasm in this stage, are 
treated with the reagent, many silver granules are found localized in the region of 
cytoplasm just opposite to the “bouquet base”—the region corresponding to the 
“plastid pole”, and there they form a group lying close to the nuclear membrane 
(Figs. 10 and 11). In these species, it seems that some cytoplasmic bodies, whose 
nature is not yet clear, form the site of silver nitrate reduction. The unilateral 
localization of the silver granules in this stage is of regular occurence in all the 
pollen mother cells observed. In the pachytene and later prophase stages, the silver 
granules are set free from the unilateral localization in the bouquet stage, and they 
take random positions in the cytoplasm of the treated cells. They decrease in 
number in the stages towards the first metaphase, 


relation in localization with amyloplasts (Tradescantia), fat granules (Acacia, Yucca — 


~ mother cells, and in Bletilla and Chaenomeles, where fat granules are distributed 


4 

- 

4 

. . 

_T. (1949a) Bot. Mag. Tokyo. 62, 19-23. HIRAOKA, T. (1949b) Bot. Mag. Tokyo. 62, 121-125. 
: 


Protoplasma 31, WEBER, F. (1937) Protoplasma 29, WEIER, E. (1938) Amer. Journ. Bot. 25, 


a4, dyestuffs, test for peroxidase with pyrogallol and H2O:, and test for reducing substance with ; 


mother cells. 


: responsible for the positive silver reaction is ascorbic acid or-not. The reaction is greatly inhibited — 
by absence of light (cf. GAUTHERET, 1934) and by actions of ethyl alcohol, acetone, ethyl ether, 


_ xylol and chloroform. From these results, it seems difficult to ascribe this positive reaction to the 4 
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Conclusion 


The results obtained with the silver reaction give us good evidences as to the 
presence of polarity in the spore or pollen mother cells in the bouquet stage.* In — 
Type I, faintly green coloured plastids, which are localized in the region just opposite — 
to the bouquet base—the “ plastid pole””—show a positive reaction when these cells — 
are treated with the reagent. In Type IJ, the silver granules, which have an intimate © 


and Pinus), crystal-containing vacuoles (Viscum, Magnolia and Limnocalis) and 
pigmented bodies (Viscum), appear in the region of the “ plastid pole”, when the 4 
cells in the bouquet stage are treated with the reagent. Even in the cases of Trillium 
and Alstromeria, in which neither amyloplast nor fat granule is found in the pollen 


evenly in the cytoplasm in the bouquet stage, the silver granules are found localized — 


_ with the reagent (Type III). In view of the fact that the silver reaction occurs in 


those bodies which have reducing power strong enough to reduce silver nitrate**, these 


in the region corresponding to the “plastid pole” in the pollen mother cells treated . 
results of silver reaction may be taken to show that in the bouquet stage there is : 


established a pole which attracts those bodies active in reducing function at the 


9 


“plastid pole’”’ in the spore or pollen mother cells in all the species studied. 
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» * In Salvinia spore mother cells, test for indophenol oxidase, and in Equisetum and Viscum spore 
or pollen mother cells, test for reducing sugar with Fehling’s solution showed positive reactions in 


“ 


the region of the “ plastid pole” in the bouquet stage, while staining reactioa with several redox 


KMnOy, did not give any conclusive results to show the presence of polarity in the spore or pollen 


** In the pollen mother cells of Allium Moly, tests were made to find out whether the ‘substance 


presence of ascorbic acid (cf DISCHENDORFER, 1937, WEBER, 1937, GIROUD, 1938, TONUTTI, 1938, 
WEIER, 1938 and, KoN and TAKEDA, 1938). 
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On the nomenclature of Aerosynusis.* 


By Takahide Hosokawa** 


MUIBEDE : EAL AE ST O ar BIC Ouse 


Du Rietz*** systematized the units of plant communities, and compared with each 
other, unified and put in order. As to phytocoenoses, the units of plant communities 
are originated and classed by him as follows: Panformation, Formation, Subforma- 
tion, Federation, Association, Consociation, Sociation. 

It is a system to which he gave definition as to the spacial unit of plant com- 
munities. Du Rietz investigated this matter still more concerning the problem as 
to synusia, and the system of every separate stratum in phytocoenoses is originated 
anew with himself in order to keep in the transverse connection of unit communities. 
Such an idea appeared to set a system in extre- 


Table 1. A comparative table of ely fine order which he found to be a great help 


the units of synusia and : . ; Sf 
z to plant sociological research-studies; and it is the 


phytocoenoses. 

most novel system with respect to the unit of plant— 
as SIS peas communities in studying on morphological plant so- 
Panformion Panformation ciology. In this meaning, men of studying on plant 
BES < ormation sociology at the present follow almost to this idea. 

f i ti 

poe upema eee And because the systems of phytocoenoses and synu- 
Federion Federation ‘ : ; ; ; age) 
Associon Association Sia according to his own idea germinated in the 
Consocion Consociation area of the temperate Europe, we can not but more 
Socion Sociation or less modify it in the case of utilizing this system 


to study vegetations in the tropical zone. Thus the 
writer wants to put an emphasize on the point as to the stratal societies in the 
research-studying on vascular epiphytes. 

Though at first the writer had a plan of studying the vegetation keeping vas- 
cular epiphytes and terrestrial plants together in the same synusia, he found that 
the societies of vascular epiphytes are not connected themselves with every synusium 
of terrestrial plants in the forests and epiphytes constructed the synusia by themsel- 
ves in the situation of their own. So, if we comprise epiphyte societies in some 
synusium of terrestrial plants in forests in such a case we treat epiphytes and 


* Contributions from the Biological Institute, Faculty of Science, Kyushu University, No. 3. 

** Biological Institute, Faculty of Science, Kyushu University, Fukuoka, Japan. 
*** Du Rietz, G, E.: Classification and Nomenclature of Vegetation, “SV. Bot. Tidskr. 24, (1930) 
pp. 489-502, Tab. 1-3. 
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terrestrial plants equally in regard to the unit of plant communities as aynisiay bh E 
it becomes unnatural in explanation and treatment of epiphyte societies in forests, 


and otherwiese it would become quite natural. 
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The writer had an idea to treat the 


synusia of epiphyte societies as what is separated from that of terrestrial plant, viz. 


every stratum in forests. 


synusium and the system of aerosynusia. The latter and the units of aerosynusia 


appear to have a close resemblance to those of Du Rietz’s synusia. 


Fig. Ly 
synusia and aerosynusia in the Campnosperma 
brevipetiolata-Bentinckiopsis ponapensis association 


A figure showing the model of 


on Ponape. Abbreviation in the synusia: C-B 
=Campnosperma brevipetiolata-Bentinckiopsis po- 
napensis associon, Cy = Cyathea nigricans associon, 
P-A=FPandanus Cominsii-Aglaia ponapensis as- 
socion and M=Marattia Mertensiana associon. 
Abbreviation in the aerosynusia : D= Dendrobium 
carolinense aeroassocion, N-P = Neottopteris nidus- 
Procris ponapensis aeroassocion and Cr=Crepi- 


_dopteris humilis aeroassocion. 


_* Fr. W. Neger used the term in the “ Biologie der Pflanzen (1913) ” to the epiphytes of. which 


“Aero” in the Aerosynusia means “ of 
air”. The new term of “ Aerosynusia 4s 
originated from the term air-plants 
(epiphytes) or German “ Aerophyten ”*. 
i. e. the plants being different from 
those terrestrial and growing in spacial 


habitat on trees. 


Table 2. A comparative table showing the 
units of plant communities between 


' synusia and aerosynusia. 


Synusium Aerosynusium 
Panformion Aeropanformion 
Formion Aeroformion 
Subformion Aerosubformion 
Federion Aerofederion 
Associon Aeroassocion 
Consocion Aeroconsocion 
Socion Aerosocion 


A research-method of aerosynusia. © 


Set quadrats according to the research- 
method of the terrestrial plants in 
forests. Then try to determine the 


presence degree and the grade of socia- 


bility of the vascular epiphytes on trees 
in every quadrat, and at the same time 


try to investigate the vertical distribu- — 
tion of epiphyte species in forests 


roots degenerate as a result of adaptation to the spacial life as in the case of Tillandia. 
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He gave here the originality to the new term of aero- St 
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according to each habitat respectively. That is to say, when the habitats of vascular 
epiphytes on trees are classified into four, viz. crowns, crown-bases, trunks and 
trunk-bases, we can determine the grade of sociability of epiphytes in accordance 


- with each habitat, including investigation of the vertical distribution of epiphyte 


species according to each habitat. As a result of such investigations, various strata 
of aerosynusia are recognized. In the tropical rain forests in Micronesia, the writer 
distinguished usually three aerosynusia, viz. each aerosynusium with sunny arid, 
intermediate and shady humid environment, but, beside the above, the writer reco- 


gnized only one aerosynusium with sunny arid in the mangrove forests, and two 


_aerosynusia with sunny arid and intermediate in the scrubs on mountaine ridges. 


Then, though we are to determine respectively the aerosocion to every stratum of 
aerosynusium, giving the determination of aerosocion is very difficult. In the case 
of investigation to the Micronesian vegetation, as the temporal researching method, 
the writer selected the epiphytes giving high value in presence degree and the garde 
of sociability on each habitat of trees, and determined the epiphyte species as the 
representatives of aerosocion. The writer is usually to divide the grade of sociability 
into the following three. + growing in sparse and a few. ++ growing in abundance. 
t+ growing very densely and very abundantly. 

He is usually in Micronesia to consider that the aeroconsocion is constructed in 
the consociation, and to select the epiphyte species giving hig value of presence 
degree and grade of sociability from several quadrats, and determine them as the 
representatives of aeroconsocion. And he is also to carry out the determination of 
aeroassocion in the association according to the above method. ‘There is much more 
room for study on the determination-method of aerosocion, aeroconsocion and aero- 
associon. The writer wishes far better methods may rise from the study that is 
ret. 

The table 4 is derived here from the table 3. The author recognizes in the 
Campnosperma brevipetiolata consociation of Ponape that the Dendrobium carolinense 
aeroconsocion is characterized by the life-forms of Rr, C and He as an aerosynusium | 
including the aerosocions, i. e. sunny arid societies of epiphytes, developed in crowns 
and crown-bases of trees, that the Neottopteris nidus-Procris ponapensis aeroconsocion 
by those of F and Rd as one including the aerosocions, i. e. intermediate societies of 
them, developed in trunks and that the Crepidopteris humilis aeroconsocion by those 
of Fi, O and Fph as one including the aerosocions, i. e. shady humid societies of 


them, developed in trunk-bases. 


it oh OA HE 155-756 Hn 28 
Table 3. An example of determination of consocior 1 the dat of th ay we 
-Campnosperma brevipetiolata consociation (30-340 m. above the sea-level) in the Ponape islant 
table shows the presence degree and the grade of sociability of the epiphytes, from whict 
aeroconsocion, viz. Dendrobium carolinense aeroconsocion (sunny arid society), Neottopteris 1 


ee -_ Procris ponapensis aeroconsocion (intermediate society) and Crepidopteris humilis aerocons 
ar (shady humid society) are recognized. . Peres 
he ie 
Sere aor ‘ Grade of co z | Grade of - 
os | Lf* — Epiphyte species ae Pp | Lf Epiphyte species | aaa! 
ae etehyP tT Th| | | © |Cb| T | Tb 
. | F | Ophioderma pendula +i + )1 Eph F reycinetia ponapen- | *: 
to _Cephalomanes borya- St | ae 2 
[> | num Eph Bentinckiopsis pona- | 
Fit Crepidomanes bipunc- ate Reuss 
Fees tatum ie Aglossorhyncha vel | e 
al Crepidopteris humilis He | 3 Glomera sp. . 
Gonocormus minutus | — Bi is i pee rl (al sae oe um sities ae 
Mecodiu 1 | 
ce as es polyanthos Ge asa oat c | Dendrobium  caroli- | 
Fi Microgonium craspe- gehag nense | cme er 5 
: doneurum ; : 
dens ; Dendrobium flavicole, + | + 
Fi Microgonium ompha- | 
= eat + 2 |i Cc Dendrobium ponapen- | brA Bs 
se | 
| Antrophyum lifo- | 
% ‘Bas ate ag us 2 +h) + 2 | C | Dendrobium violaceo- . 
oh : (Se)) miniatum L ohare 
‘x | Davailia embolostegia | + | + Blige, : | 
ae ; Ss Oberonia Hosokawae | + | 
x | Davallia solida pear 2 |e) ' | 
oe ee c | Phreatia pseudo-Tho- 
AS oe ebium fona- ra es 1 mpsonit ea 
ae _C | Phreati iit 
Humata_ trukensis +} + 1 eae shee ob | 4! 
| Lepisorus accedens tthe} + 2 ‘He a ie ier ;* | Gs 
| Lindsaya ambigens 5 1 F Taeniophyllum peiro- + 
| Neottopteris nidus +{/+/ti4+/] 5 philum 
Nephrolepis hirsutu- ; Thrixspermum  ara-— 
? Sia; p tat lite 2 |.Me chnitiforme jt? 
-| Ph laRr he 1 evi 
py | Phymatodes scolopen- r| Peperomia  brevira- 
: RE drium +) + |+ 1 (Se)) mula jst aR 
Bs | Turachia adiantoides op 9 Eph Piper ponapense 
| Tarachia cuneata ree IS ve He| Ficus carolinensis + 
Tarachia laserpitiifo- He| Ficus tinctoria + 
lia spat 2] sv : 
Vaginularia parado- iy: 9 (Se) eae tm = 
sat a He} Fagraea sair as 
id Vittaria angustata a: 1 | Eph) Hoya Schneei 
1 Vittaria elongata +) + 1 eae 
| Schizaea ponapensis ae 1 || Total number of epiphyte | 21 | 25 
Urostachys phlegma- species to each habitat. 
a via : Hl ce 1 - 
te Gostac Gokiciuiti oe? Total number of epiphyte |. 
~ | us Srouects ' | + || species in the Campnosper- 4 
© | Selaginelia Kanchirae pita = brevipetiolata consocia- : 
; ion. 


-. * Lf: Life form. Refer to T, Hosokawa’s “ Studi i = 
ey eee + Refer - Hoso! udies on the life-forms of i an 
a ot ite “ their life-forms”, in Journ. Jap. Bot. 24 pp. 41-45 (1949), Pe whi te oe ae 
2 vascular Diichvtes, which emer Hit eee eee isa ite ton ag i 
cells, as in such epiphytes as filmy ferns. The oth a ‘life-fo Ve ae aia 
Bede He sO aad Bot oe oe F e other life-forms, such as D, SV, Mc, Rd, C, F, 
Rt, Se, He, F ginated by the author, who ia ee : 
of oe on the life-forms of vascular epiphytes and the epibEn ee bes ote onan vicrons 
in Trans. Nat. Hist. Soc. Formos. 33 (1943) nos. 234-236, ; in 843 site 


‘g + C:Crowns, Cb: Crown bases, T: Trunks, Tb; Trunk bases, P: Presence degree. . 
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Table 4. The sp2ctrum showing percentage of life-forms of vascular epiphytes in the three 
aeroconsocions in the Campnosperma brevipetiolata consociation of Ponape. As Se is a life-form- 
_ generalized with regard to succulency of all life-forms, it will be better to count it up indepen- 


dently and show it in percentage which corresponds to the same species-number of the other 
life-forms. 


. | Environ- | i ae 
Aerosynusium |Habitat/ mental Fi D SV Mc Rr/Rd) C | F | Rt (Se) He| O ‘Eph ber of 
Se Samuel has |__| ees 
"Dendrobium _ | Crowns | | | : 
carolinense and cro- Sunny arid: 3 | 3 | 25 | 6 | 31) 19} 1(13)) 18 32 
| aeroconsocion | wnbases | 
Neottopteris 
nidus-Procris | Inter- 
abonsis Trunks ee 14 Ge 18 | 14] 14) 31 | (4) 5 22 
Aeroconsocion | 
Crepidopteris 
humilis Trunk: | Shady —| 337} 7 13 (7) 20/27 | 15. | 
Aeroconsocion | ses humid / 


wb 


Baker, J. R. and Callan, H. G. 1951. Heterochromatin (RW). Nature 166: 227~228. © 
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Be On a small collection of Hepaticae from Dutch New Guinea* 
as, 


: By Sinsuke HATTORI** : 
Wee: =2-F = 7REBMOpav7ys Y RRC 


Hep&ticae enumerated in the following were collected by Dr. Takasi Tuyama 
‘during his expedition in Vogelkop of Dutch New Guinea in the year of 1943. This 
small collection is consisted of about 40 specimens gathered at Hattam and of about 
30 specimens picked up from his arbor collection gathered at Prafi River District. 
The localities and dates are as follows: 

i) May 14th, 1943...between Doibei and Maibri, 1200~1400m. alt., Hattam; 
River Worongusi, Prafi River District. ii) May 11-13rd, 1943...Bivouac VI to VII, 

- Prafi River District. iii) Apr. 14th, 1943...Bivouac II, Prafi River District. iv) 

‘Apr. 21st, 1943... River Madarai Prafi River District. v) March and June, 1943 * 

_ Manokwari. vi) June 12th, 1943. Isl. Japan. In all cases the collector is understood 
to be Dr. T. Tuyama. ‘ 

; The hepaticae listed in the present paper comprise 13 families, 29 genera, and 

44 species. Of those, 8 species were hitherto unknown to science, 3 genera and 11 

. species are reported here for the first time from New Guinea. All of 8 new species 

and also about half of 11 species newly reported from New Guinea belong to 
- epiphyllous hepaticae. This means that epiphyllous hepaticae of New Guinea remain 

he unsatisfactorily researched. ‘Among these epiphyllous hepaticae, new species were of 
a very small quantity in general, while the rest, particularly Leptolejeunea dentisti- 

pula, were more or less common and in plenty. 

: In the specimen no. 1763, 5 remarkable species, namely Tuyamaella serratistipa : 

; (sp. n.), Leptocolea quadridentata (sp. n.), Drepanolejeunea Tuyamae (sp. n.), D. 

i intermedia, and D. Micholitzii var. dactylophoroides, and also in the specimen. no. 

1714, 3 new species, Diplasiolejeunea neobrachyclada, Camplolejeunea Shibatae, and — 

Tuyamaella serratistipa were found to-gether on one and same leaf of tree. 

Among 44 species listed in the following, 15 species (34%) are endemic to New 
_ Guinea, 29 species (64%) are distributed also in Malay Archipelago and other parts — 
of the tropical Asia, 13 species (30%) in the Pacific Islands, and only 8 species (20%) 
in Australia and New Zealand. These percentages indicate that liverwort flora of 
--Vogelkop has much affinities to that of Malay Archipelago and other parts of the 


| 
| 
| 
| 


‘ 


* Contribution to the Tuyama 1943 Collection of Dutch New Guinea Plants, No. 1. 
** Hattori Botanical Laboratory, Obi, Prefecture Miyazaki, Kiusiu. 
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tropical Asia, compared to that of Australia, New Zealand, and the Pacific Islands. 
It will be better to add some notice on liverwort flora of Mt. Sarawaket of-the 
Morobe District (New Guinea), as I had an opportunity to glance over some liver- 
worts of Mt. Sarawaket, ca. 3000m. alt. There are much differences between liver- 
flora of the Prafi River District (Vogelkop) and that of Mt. Sarawaket. Some of 
common species found both in Vogelkop and in M. Sarawaket are as follows: 
Bazzania vittata, Heteroscyphus communis, Lepidozia Mac-Gregorii, Leptocolea sp. n., 
L. triapiculata, Mastigophora diclados, Plagiochilion Braunianus, Pl. oppositus, Pleu- 


‘rozia giganteoidea, Saccogyna sp. n., Temnoma piliferum (St.) Hatt., c. n. (syn. 


Chandonanthus pilifer St.), Trichocolea pluma, Frullania apiculata etc. Particularly, 
Temnoma piliferum is of very much quantity. While liverwort flora of Vogelkop 
is closely related to that of Malay Archipelago, the flora of Morobe District appears 
to be comparatively related to that of Pacific Islands and Australia, although the 
differences between the two may largely be attributed to the difference in altitude; 


_Liverworts of Mt. Sarawaket were mostly collected at the elevation of about 3000 m, 


while those. of Vogelkop less than 1400 m. 
I am much indebted to Dr. Takasi Tuyama who gave me the chance to investi- 


gate his New Guined collection of hepaticae and also valuable advice. 


TRICHOCOLEACEAE 
Trichocolea pluma Mont. Nova Guinea: Vogelkop: Hattam, inter Doibei et 
Maibri, 1200~1400 m. alt. CT. Tuyama, no. 13, 25). Distr. Asia et Oceania tropicae, 
Australia. 


LEPIDOZIACEAE 


Acromastigum divaricatum (N.) Evs.—Hattam, inter Doibei et Maibri, 12~ 
1400 m (20, 33, 68). Distr. Java, Malacca, Sumatra, Philippine. Nova in N. Guinea! 

Bazzania manillana (Gott.) S. Hattori, c.n. (syn. Mastigobrynm manillanum 
Gott. in Steph., Hedw. 25: 204. 1886.) — Hattam, inter Doibei et Maibri, 12~1400m 
(16, 1713). Distr. Java, Philippine, Manilla, N. Guinea. 

Bazzania vittata (Gott.) Trev.— Hattam, inter Doibei et Maibri, 12~1400m | 
(30). Distr. Ceylon, Tonkin, Sumatra, Borneo, Celebes, Amboina, Samoa, Tahiti, N. 
Guinea, N. Hibrides. 

Bazzania Wallichiana (Lndnb.) Trev.—Hattam, inter Doibei et Maibri, 12~ 
1400 m (12). Distr. India, Burma, Singapore, Banca, Amboina, N. Guinea. 

Lepidozia tenera Steph. — Hattam, inter Doibei et Maibri, 12~1400m (37, p. p.). 
Distr. Java. Nova in N. Guinea! 


EPIGONANTHACEAE 
Plectocoles comata (N.) S. Hatt.— Prafi, flm. Worongusi C73. 713: 82a Diste, 
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Java, Sumatra, Himalaya, Celene Andaman, China, Japan, Philippine, Satie Ternate, : 
N. Guinea. 
HARPANTHACEAE 
t Heteroscyphus communis (Steph.) Schffn. — Prafi, flum. Worongusi (78). Distr. 
Java, Sumatra, Celebes, Philippine, N. Guinea, Timor, Samoa, Queensland, Andaman, 


Assam, Sikkim, Japan. . 
Saccogyna rigidula (N.) Schffn.—Hattam, inter Doibei et Maibri, 12~1400m __ 
(17). Distr. Java, Sumatra, Amboina, Tahiti. Nova in N. Guinea! 


PLAGIOCHILACEAE 


~ Plagiochila Carrii Herz.—Hattam, inter Doibei et Maibri, 12~1400m (31). 
_ Distr. N. Guinea. 

Plagiochila densifolia Sde. Lac. — Prafi, flum. Worongusi (80). Distr, Borneo, 
Mindanao, N. Guinea. 


SCHISTOCHILACEAE 


x. Schistochila rubriseta St. — Hattam, inter Doibei et Maibri, 12~1400m (29, 34, 
36, 67, 68). Distr. N. Guinea. 


TRIGONANTHACEAE 


. Zoopsis setulosa Leitgeb — Hattam, inter Doibei‘et Maibri, 12~1400 m (67, p. p.). 
Distr. Amboina, N. Guinea, N. Zealand, Australia orient. 


RADULACEAE 


-Radula javanica Gott. — Hattam, Doibei, 1200m 6, 8), inter Doibei et Maibri, 
= 12~1400 m (24); Prafi, Bivouac VI (69). Distr. Mauritii, Madagascar, India, Ceylon, 
4 ry ava, Sumatra, Borneo, Australia (Queensland), Hawaii, Samoa, Tahiti, ins. Carolinae, 
ins, Mascarinae, China. Nova in N. Guinea! 


e _ Radula protensa Lndnb. — Prafi, Bivouac II, dense caespitosa ad folia Alsophilae a 
Bases (1185), Biv. VI ad VU, epiphylla (1552). Distr. Java, Borneo, Philippine, N. Guinea, 3 
- Formosa. 


PORELLACEAE 


‘é Porella Geheebii- (SC°) S. Hatt., cm Cove: Madotheca Geheebii St., Spec. Henatl 
“As 290. 1910.) — Prafi, Bivouac II, inter Hymenophyllum sp. (1189). Distr. N. Guinea. ey 


LEJEUNEACEAE 


; _Archilejeunea mariana (Gott.) St.— Prafi, Bivouac VI ad VII, in foliis et cortice iy 
Eugeniae sp. (1556). Distr. India, Siam, Annam, Sumatra, Penang, Java, Borneo, i, : 
Philippine, Celebes, N. Guinea, Yap, N. Caledonia, Salomon, Samoa, Cook, Tahiti, ae 
Hawaii, Formosa. > 
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Campylolejeunea S. Hatt. in Biosphaera 1-1: 6. 1947. 

C. Shibatae S. Hatt., 1., c., nom. nud. 

Monoica ; major, brunneola, foliicola. Caulis sub4exuosus, ca 15 mm longus, 0.1mm in diametro, 
cum foliis 2.2mm latus, pinnatim ramosus, ramis brevibus, recte patulis, rhizoidium discoideo- 


fasciculis substrato affixus. Folia caulina dense imbricata, recte patula, brevissime inserta, valde 


_concava, margine arcte incurvo, in plano orbicularia, 1.2mm longa, 1mm lata, integerrima, basi 


-antica (haud incurvata) subtruncata, + crispato repanda, caulem superante. Cellulae apicales 16~ 


18p.x12~14y, parietibus validis, mediae ca 30yx22y, trigonis et medio parietum subnodulos2 
incrassatis, basales 38~50y. x 20~23y, trigonis magnis, + trabeculatim confluentibus, cuticula levi. 
Lobulus permagnus, valde inflatus, oblongo-rectangulatus, 0.75mm longus, in situ 0.45mm et in 
plano 0.7~0.8mm latus, apice recte truncato, bispinoso, spina apicali 3 (rarius ad 5) cellulas 
longa, altera validiore, 5~6 cellulas longa (basi 2 cellulas lata), margine libero arcte involuto, 
apicem versus bidentato, dente supero triangulato (5 cell. longo, basi 4 cell. cellulis multo mino- 
ribus), dente altero parvo, unicellulari. Stylus exiguus, unicellularis Amphigastria nulla. Gynoecia 
in ramis brevibus terminalia, fere uno latere innovata, repetito-florifera. Folia floralia caulinis 
multo minora, spathulata, integerrima, lobulo + profunde soluto, obovato-lanceolato, apice ligulato, 
leviter retuso vel inciso. Amphigastrium florale nullum. Perianthia semiexserta, pyriformia; 
superne 5-carinata (postica convexo-bicarinata, antica planula, obtuse unicarinata), apice + retuso, 
distincte rostrato. Androecia parva, + spicata, bracteis confertissimis, ad 8-jugis. Sporae pallida 
virentes. minute papillosae, in situ irregulares (ca 40y. diametro vel 90p.x 25y. metientes). Elateres 
pallidi, parietibus levibus, incrassatis. .-Prope accedit ad C. ciliatilobulam (Schffn.) S. Hatt. (1. ¢. 
p. 6. -Syn. Lejeunea ciliatilobula Schffn.), sed margine folii arcte incurvo, lobulo parvidentato. — 
Hattam, inter Doibei et Maibri, 12~140) m, epiphylla (1714-Typus j). 


Colura javanica St.—Prafi, Bivouac VI ad VII, ad folia Leeae sp. (1548, 1550). 
Distr. Java. Borneo. Nova in N. Guinea! 
Diplasiolejeunea neobrachyclada S. Hatt. , sp. n. 


‘Dioica; brunneola, major, foliicola. Caulis brunneus; 20mm longus, 0.1mm in diametro, cum 
foliis 2~2.4mm latus, pinnatim ramosus. Folia caulina dense imbricata, parum oblique patula, 
‘brevissime inserta, valde concava, basi antica rotundato-ampliata, caulem Sanerante, in plano bene 
ovalia, 1.3~1.5mm longa, medio 1.1mm lata, integerrima. Cellulae apicales ca 15p, mediae 24~ 
28y.x 18~20p, basales 30~45y.x 22, parietibus validis, trigonis et medio parietum  subnodulose 
incrassatis. Lobulus magnus, valde inflatus, fusiformis, in plano ovato-oblongus, 0.65~0.75 mm 
latus, apice oblique truncato, bidentato, dente apicali valido, + incurvato, 4~5 cellulas longo, basi 
2 cellulas lato, dente altero parvo, brevi, 1~3 cellulari. Amphigastria duplicata, caule 6~7 -plo 
latiora, 0.4~0.5 mm longa, 0.6~0.7 mm lata, transverse inserta, ad 2/3 bifida, laciniis late divergen- 
tibus, lanceolatis, acuminatis, 0.4mm longis, basi 0.2 mm latis, marginibus lateralibus strictis, disco 
0.2mm longo, 0.4mm lato, obcuneato. Gynoecia in ramis brevibus terminalia, uno latere innovata. 
Folia floralia caulinis minora, oblongo-lanceolata, ligulata vet obtusa, 0.7 mm longa, 0.22 mm lobulo 
ultra medium soluto, parum minore, + apiculato, sub apice plerumque parvidenticulato. Amphi- 
gastrium florale foliis floralibus subaequimagnum, 0.62 mm longum, 0.4mm latum, ad 2/3 bifidum, 


lobis lanceolatis, acutis, margine extero remote breviterque bidentato. Perianthia axserta, anguste 


i ly 


: remotiuscula, oblique patula, ambitu obovato-rhombica, ad 0.3mm longa, palmatim trifida, laciniis 


lata, in acumen 3~4 cellulas longum uniseriatum excurrente, lacinia dorsali minore, ad 3 cellulas 


_saepe abscondita armato; carina arcuata, oblique ascendens, amplo sinu in marginem folii excurrens. 


_p.x16p, parietibus vix nodulose incrassatis, trigonis majusculis, subacutis, cuticula levi ; Ocelli nulli. 
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pyriformia, 1.2 mm longa, 0.65 mm lata; distincte 5-plicata, apice truncato, rostro brevissimo, obtuso. 
Androecia in caule terminalia sed saepe lateralia, bracteis 4~6-jugis. -Proxima haec Dz brachyclada 
Evs., sed differt planta dioica, robustiore, brunneola, foliis majoribus, magis concavis, dente apicali 
lobuli validiore, Semper acuto, -+ curvato, foliis floralibus cum lobulo + apiculato .ultra medium 
solutis, amphigastrio florali ad 2/3 bifido.— Hattam, inter Doibei et Maibri, 12~1400 m, epiphylla 
(1714-Typus !). 

Drepanolejeunea intermedia Zwickel — Hattam, inter Doibei et Maibri, 12~1400 
m, in foliis Mephitidiae sp. (1763). Distr. N. Guinea. 

Drepanolejeunea Micholitzii St. var. dactylophoroides Herz. — Hattam, inter 
Doibei et Maibri, 12~1400m in foliis vivis Mephitidiae sp. (1763). Distr. Java, — 
Sumatra, Borneo. Nova in N. Guinea! 

Drepanolejeunea Thwaitesiana (Mitt.) St.— Hattam, inter Doibei et Maibri, 
12~1400m, epiphylla (99). Distr. Ceylon, Sumatra, Java, Borneo, Philippine, N. 
Guinea, Mauritius. 

Drepanolejeunea Tuyamae S. Hatt., sp. n. 

Sterilis; exigua, flavescens, foliicola. Caulis tenuis, + flexuosus, 5mm _ longus, 0.038 mm 


diametro, cum foliis 0.5mm latus, irregulariter pinnatim ramosus. Folia caulina contigua vel 
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divergentibus, lanceolatis, acuminatis, lacinia apicali majore, 5~6 cellulas longa, basi 3~4 cellulas 


a4 


eement 


longa,. 2 cellulas lata, rarius obsoleta, lacinia ventrali 4 cellulas longa, basi 2~3 cellulas lata. 
Cellulae fere subaequimagnae, 23~26y. longae, 15~18y. latae, marginales parum angustiores, trigonis 
et medio parietum parum incrassatis; ocelli basales 2, seriati, rarius 1, indistincti vel subnulli. 
Lobulus magnus, valde inflatus, ovato-oblongus, folio subduplo brevior, 0.15~0.17mm longus, sub 


apice constrictus, apice quam basi duplo angustiore; oblique truncato, angulo spina brevi, hamata, 


Amphigastria caule 4~5 plo latiora, transverse inserta, bisetosa, setis fere horizontaliter expansis, 
bicellularibus. Cetera desunt. -Proxime accedit ad D. teneram Goeb. (in Ann. Jard. Bot. Buitenz. 


39: 20. 1928), differt foliis magis palmatim trifidis, laciniis lanceolatis, longioribus, acutis, in acumen 


ee ee ee 


laciniae apicalis 3~4 cellulas longum uniseriatum excurrentibus. — Hattam, inter Doibei et Maibri, — 
12~1400 m, in Mepfhitidiae sp. foliis (1763-Typus!). 
Leptocolea micacea S. Hatt., sp. n. 


‘ 

Monoica? (flor. femm. haud visa); pallida, micans, in foliis vivis arcte repens. Caulis + 5 ; 
mm longus, 0.07mm in diametro, cum foliis 1.2mm latus, suesimplex, radicellis discoideo-fasciculis 
-substrato affixus. Folia caulina imbricata, parum oblique patula, plana, angustissime inserta, late . 


oblique ovata, asymmetrica, 0.7~0.8mm longa, 0.6mm lata, integerrima; apice late rotundato, 
margine postice e basi auriculatim ampliata substricto, basi antica longe truncata, caulem + tegente. : 
Cellulae omnino pellucidae; apicales prosenchymaformes, leptodermes, 25~35y.x 7p, mediae 40~45y. 4 


x 13p, parietibus tenuibus sed hic illic minute noduloseque incrassatis, basales 45~55 (raro 75) - 


Lobulus solutus, bene stylaris, a caule + oblique patens, 6~8 cellulas longus (cellulis ubique © 


eS oat) Mal aA to ba 
: i) ve ior 


May—June 1951 Bot. Mag. Tokyo, Vol. 64, No, 755—756 117 


uniseriatis). Stylus exiguus, mox deletus. Gynoecia ignota. Androecia in caule terminalia vel 
mediana, bracteis 6-jugis, foliis caulinis simillimis sed parum minoribus, lobulo leviter inflato. 
oblongo-quanrato, angulo acuminato, in spinam validam excurrente; androecia geminata. Propagula 
hic illic e pagina ventrall foliorum orta, disciformes. -—Distinctissima species; differt a L. ciliatilobula 
Horik. Cin J. Sc. Hiroshima Univ. B-2, 1:90. 1932. Hab. in Formosa et Japonia) foliis asym- 
metricis, basi antica longe truncata, postica auriculatim ampliata, lobulo a caule patulo, bene 
stylare, 6~8 cellulari omnino uniseriato. -Prafi, Bivouac VI ad VII, epiphylla (1547-Typus!). 
Leptocolea quadridentata S. Hatt., sp. n. 


Sterilis; mediocris, pallida, in foliis vivis arcte repens. Caulis brevis, tenuis, 0055mm in 


diametro, cum foliis 1.2~1.3mm latus, irregulariter parviramosus, rhizoidium discoideo-fasciculis 


-substrato affixus. Folia caulina imbricata, oblique pxtula, plano-disticha, brevissime inserta, oblique 


ovata, 0.67~0.69mm longa, 0.51~0.54mm lata, integerrima, apice late rotundata, basi antica 
rotundato-ampliata, dein longule subtruncata, caulem superante, Cellulae apicales ca 12y., parietibus 
subaequaliter incrassatis, mediae 24~28y.x18y, basales 36~42v.x18y, trigonis et medio parietum 
subnodulose incrassatis, cuticula levi: ocelli nulli. Lobulus magnus, inflatus, e angustissima basi 
-obovatus, 0.29mm longus, apice subtruncato, 0.19mm lato, quadridentato, dente primo et secundo 
majoribus, picellularibus, cellula apicali oblata et truncata instructis, dente tertio- uni-vel bicellulari 
truncato, quarto minimo unicellulari breviter acuto, (dens primus papilla hyalina in sinum indent- 
alem nutante notatus); carina-arcuata, levi sinu in folii marginem excunene Stylus erectus, 
subulatus, pro genere maximus (0.15~0.17 mm vel 9~10 cellulas longus, 0.03 mm vel 2~3 cellulas 
latus). Propagula hic illic e pagina ventrali foliorum orta, ut in congeneribus. Cetera desiderantur.” 
-Species cum quadridentatis lobulis foliorum et stylis subulatis pro genere maximis bene distincta. 
— Hattam, inter Doibei et Maibri, 12~1400 m, in foliis Mephitidiae sp. (1763-Typus!). 

Leptolejeunea dentistipula St.— Prafi, flum. Worongusi (74), Bivouac II (1178, 
1226), Biv. VI ad VII (1319, 1547~48, 1559). Planta epiphylla. Distr. N. Guinea. 

Leptolejeunea grossidens St.— Hattam, inter Doibei et Maibri, 12~1400m, 
epiphylla (1760); flum Madarai, epiphylla (1336). Distr. N. Guinea. 

Leptolejeunea Satakeana S. Hatt. in sched. — Prafi, Bivouac VI ad VII, in foliis 
vivis Leeae sp. (1548). Distr. Ins. Carolinae (Palau; leg. Y. Satake). 

Lopholejeunea eulopha (Tayl.) Spr.—Ins. Japan: Koboaen, ca 200m (95). 
Distr. Nicobar, Sumatra, Malay, Java, Borneo, Philippine, Halmaheira, Ambon, N. 
Guinea, Nolfolk, Australia, N. Caledonia, Samoa, Tahiti. , 

Lopholejeunea subfusea (N.) St.— Hattam, inter Doibei et Maibri, 12~1400 m 
(19), Doibei, 1200 m (21). Distr. India, Ceylon, Sumatra, Penang, Krakatau, Java, 


’ Malay, Borneo, Philippne, Banda, Ambon, N. Guinea, Mioko, N. Caledonia, Samoa, 


ahiti. 
: Metzgeriopsis pusilla Geob. ees inter Doibei et Maibri, 12~1400 m, epi- 
phylla (1760). Distr. Java, Batjan. Nova in N. Guinea! 
Pycnolejeunea imbricata (N.) St.— Hattam, inter Doibei et Maibri, 12~1400 m 
(1713). Distr Ceylon, Sumatra, Java, Borneo, Liukiu, Japan. Nova in N. Guinea! 
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: Pycnolejeunea vittata St. in sched. (Hoffm. in Ann. Bryol. 8: 115. 1935) fo. — 
 parvitexta S. Hatt., fo.n. A typo differt planta epiphylla, cellulis foliorum minoribus 
(in apicibus 10~12u.x8~10p). —Prafi, Bivouac VI ad VII, in foliis Leeae sp. Si_ 


Distr. speciei: Philippine (Palawan), Borneo, Java. Nova in N. Guinea! 
Thysananthus fruticosus (Lndnb. et Gott.) Schffn. — Prafi, flum. Worongusi (80), 
Bivouac VI (70), Biv. II (96). Distr. Sumatra, Java, Borneo, Malay, Banda, Philip- 
pine, Celebes, Ceram, Molucca, N. Guinea, Queensland, N. Caledonia, Samoa, etc. 
- _Thysananthus Gottschei (Jack et St.) St.—Hattam, inter Doibei et Maibri, 12~ 
1400m (4b). Disitr. Sumatra, Andaman, Borneo, Philippine, N. Guinea, N. Irland. 

Tuyamaella S. Hatt., 1. c, p. 6. 

_ 'T. serratistipa S. Hatt., 1. c., cum semidescr. 

Dioica (?); pallide olivacea, in aetate brunnescens, epiphylla. Caulis ad 15mm longus, gracilis, 
cum foliis 2~2:2 mm latus, irregulariter ramosus. Folia ‘caulina imbricata, parum oblique patula, 
- plano-disticha; brevissime inserta, basi antica rotundato-appendiculata, -+ convoluta, caulem late 
: superante, oblique ovata, 1.2mm longa, 0.85 mm lata, apice rotundata, margine fere hyalino-limbata, 
in apice folii 4 cellulas latum formante, basem versus Sensim elimbata minuteque denticulata. 
Cellulae in limbo radialiter elongatae, 18~28y+14y», omnino pellucidae et leptodermes; cellulae — 
‘secundum limbum (apic.) 14~16y.x12~14y, mediae 24~27p.x20~22u, basales 36~42p x 18~20p, 
; trigonis et nodulosis intermediis validis, + trabeculatim confluentibus; cuticula levis. Comite 
‘nullus. Lobulus magnus, inflatus, e basi angustissima late oblongus, 0.6mm longus, 0.3 mm latus, 
2 apice oblique truncato, bidentato, dente apicali parvo, uni- vel bicellulari, altero multo longiore, 
~ tricellulari, attenuato-acuminato, hamatim incurvo et fere abscondito. Amphigastria caule duplo vel 
es triplo latiora, appressa, obcuneata, 0.35 mm longa, 0.25 mm lata, apice 1/6~1/5 biloba, lobis breviter 


ce ligulatis, obtusis, serrato-denticulatis. Paramphigastria saepe praesentia. Gynoecia desunt. Androe- 


: cia in caule lateralia, pedicellata, bracteis 4~8-jugis, diandris. -Differt a T. Molischii (Schffn.) S. 


= 4 ‘Hatt., 1. c., dentibus lobulorum diversiformibus, amphigastriis serrato-denticulatis. — Hattam, inter 
é ‘ Doibei et Maibri, 12~1400 m (1714); Prafi, flum. Madarai (1366-Typus 1): 
FRULLANIACEAE 


Frullania (subgen. Homotropantha) nodulosa (R. B. N.) N.— Hattam, Doibei, —- 
1200 m (29); Prafi, Bivouac VI (72). Distr. Brasilia austr., Africa oriant., India, 
Ceylon, Andaman, Sumatra, Banca, Malacca, Java, Borneo, Philippine, Celebes, 


Ceram, Ambon, Soemba, N. Guinea, ins. Calorinae, ins. Marianae, Australia, N. 
Caledonia, Tahiti, Fidschi, Japan (var. nipponica S. Hatt. et Kamim. in Shikoku!). 

. Frullania (subgen. Saccophora) sublignosa St.— Hattam, inter Doibei et Maibri : 
eS 12~1400 m (4). Distr. Malacca, Banca, Borneo, Philippine, N. Guinea. 


MARCHANTIACEAE : 
Dumortiera nepalensis (Tayl.) N.—Hattam, inter Doibei et Maibri, 12~1400m 4 


(18). Distr. America, Japan, China, India, Malay, Philippine, Sumatra, Java, gaan 
Hawaii, Samoa. Nova in N. Guinea! 
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Marchanita emarginata R. B. N. — Manokwari, in rupibus (2, 94). Distr. Java, 
Sumatra. Nova in N. Guinea! ; 

Marchantia rubribarbata St.—Prafi, flum. Worongusi (76, 90). Distr. N, 
Guinea. 


ANTHOCEROTACEAE 


Dendroceros subdifficilis S. Hatt., sp. n. 
Monoicus; mediocris, olivaceus, in foliis vivis latiuscule expansus. Frons 20mm longa, 1.5~2 
mm lata, pluriramosa, + pinnata. Costa grosse cavernosa, subquadruplo latiora quam crassa, 


0.5~0.6 mm lata, 0.17 mm crassa, cavernis ad 6, amplis, unistratis vel rarius subbistratis, antice 


plana, postice rotundato-convexa et hic illic tuberifera. Alae quam costa parum latiora (0.6~0.7 
mm latae), profunde lobatae, lobis vel -- repandisque integris, vel obtuse denticulatisque crispatis 
et tortis, persaepe perforatis. Cellulae alarum superae 24y. basales parum longiores (30y.x20p), 
trigonis subnullis, cuticula sublevi. Involucra 6~7mm longa, sparsim brevissime ramentacea. 
Capsula 15mm longa, cellulis corticalibus levibus, trabeculatim incrassatis, 60p.x15p. Sporae 
Obscure viridis, dense minuteque verrucosae, diametro 50~80y. Elateres monospiri. 200~240p. 
longi. Androecia parva, involurco approximata, alveolis monoandris. -Proxime accedit ad D. 
difficilem St., plantam javanicam, forndis tamen integri vel obtuse denticulati. -Prafi, Bivouac II, 
in Fici sp. foliis vivis (1178-Typus!). 
Megaceros Nymanii St. — Prafi, flum. Worongusi (85, 88). Distr N. Guinea. 
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Sigeo ISIKAWA: On the growth inhibitor present in the pericarp 
of Spinach fruit (Spinacia oleracea) 
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Summary 


1. A heat stable germination inhibitor, which is soluble in water and apparcnien 
insoluble in organic solvents, was found in the pericarp of the spinach fruit. 

2. The author and his co-workers succeeded in isolating the inhibitor as crystal- 
i " line picrate from the water extract of pericarp and fruits. 
3. The aqueous solution of this inhibitor was weak acidic (pH=6.8) and its 
Me! acidity remained almost unchanged for a few days. On the other hand, the crude 
5 aqueous extract of the pericarp contained a substance, which, on standing for two — 
or three days, gave rise to strong alkaline reaction (pH=9.0). Presumably it will — 
be different from the inhibitor. — 
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Lindegren, C. C. and Rafalko, M. M. 1950. The structure of the nucleus of Saccharomyces 
bayanus. (ypu te AxA+NATAROLYOD VY) Exp. Cell Res. 1 : 169-187. 3 pls. 
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Sitiro SATO: Studies on the localization of benzidine reaction in the Seah cell, 
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Summary 


The localization of peroxsdase in the cell of several Spirogyra species was in- 
x nas vestigated by the aid of benzidine oxidation reaction. 

: The blue staining with the oxidized benzidine was recognized at first on micro- 
somes, nucleoli and septum regions, and then in whole nuclei. 

Plasmolysing the cells with a 1 mol. sugar solution before or after the treatment 
with reagents, it was revealed that the staining of the septum region was, in 
' general, that of the surface of cytoplasm, i. e. the protoplasm membrane. In the 
case of certain species of Sptvogyra, however, the cell membrane at septum region, 
as well as the protoplasm membrane, was stained. 

When the cells were treated with the coloured benzidine solution, prepared by 
. addition of Cl,containing tap water to the acidified benzidine solution, the cell 
membrane was stained blue as stated above, though the microsomes, the nucleoli 
and the protoplasm membrane remained colourless. The staining of microsomes, 
nucleoli and protoplasm membrane was inhibited by KCN or boiling (10 min.), 
while that of the cell membrane was not by KCN. Therfore, the staining of the — 
< cell membrane of these species is supposed to be caused by the secondary adsorption 
of the dyes. 

x 3 z In a poorly growing culture, the pathologically isolated septum apparatuses — 
a occasionally adsorbed the dyes. 

Considering the results of this experiment, it may be concluded with pee! 

that peroxidase is localized on microsomes, nucleolus and the protoplasm membrane 
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Correlation between fission-time and culture-age in thiges. 


Proliferation of Bacteria.* 
By Jun HrrANo** 
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A statistical treatment of the bacterial fission-time has already been made by 
- Kelly & Rahn! in 1932, and discussed later by Hinshelwood?, but in their 
considerations no account has been made of the change of proliferating activity of 
_ bacterial cells with the progress of culture. Since, as is weel known, the bacterial 
cells graduaily change their activity with the age of culture, it seemed worth while 
to investigate statistically in‘what manner the bacterial fission-time will be modified 
with the progress of culture. 


Experimental Method 


The method of Kelly & Rahn! was adopted with a little modification. 
1) Test organism: Staphylococcus aureus FDA 209 P. 
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3 2) pCulttire, medium: Peptone,. i004... 10. gr: 

a te 

. Distilled water ... Up to 1000ml. 

; Solid media were prepared by adding agar-agar to the liquid medium in 2 %. 
Five ml each of these media were dispensed in an ordinary test-tube and sterilized. 
q _ 3) Culture and observation: A bacterial suspension which had been kept in a 
_ thermostat at 37°C for 18 to 24 hours was used for seeding every time. Five loopful 
of the seeding culture were inoculated into a melted agar-agar medium (cooled to 
4 ca. 45°-48°C), which was then well shaken before it solidified. The cultures were 


then placed in a thermostat at 37°C. 

At different stages of culture, observation of the cell division was started micro- 
scopically using a moist chamber as shown in Fig. 1. A glass cylinder (6mm in 
height and 13mm in diameter) was placed on an ordinary slide-glass and covered 
with a cover-glass. On the under side of the cover-glass a .small agar piece taken 


- * A paper delivered at the Annual Meetings of the Scientific Researches of the Tokyo Institute 
of Technology, December 19th, 1949; sponcered by the Scientific Rasearch Expenditure of Educa- 
4 tion Ministry. 

g ** Biochemical Laboratory, Tokyo Institute of Technology. 
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Fig. 1. Moist Chamber 
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from the agar culture at an appropriate culture age 


was attached by means of sterile loop and the cell — 


chamber. 


division was observed from above by a microscope — : 
with oil immersion. At the bottom of the cylinder 
a small quantity of the liquid culture medium was — 
placed in order to keep adequate moisture in the © 
(The contact surfaces of the glass pieces 
were sealed with vaseline.) During the observation 4 


the whole microscope as well as the chamber were 


‘kept at temperature of 33°-36°C. 


Observation was made with a number of definite becterial cells found in a 


suitable field under the microscope. For each individual cell marked, every division- — 


time was recorded, which was defined as the time elapsed from the beginning of the — 


records, the family-trees are constructed, as was done by Kelly & Rahn. Two 


examples of such family-trees are shown in Fig. 2, in which the figures represent 


Fig. 2. Family Trees 
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iy Based on the observations which were made during the period of seven months, 
- about two thousand family-tree with 961 data for fission-time were obtained. As 5 
was anticipated, the fission-time was found to be, on the whole, a function of cultur- i 
time (t), though the values obtained were scattered rather widely. In Fig. 3, the. 


the “ division-time” (in minutes) 
of successive generations. For 


example, the family-tree “A” 


| 
? 
4 
original culture to the time when each fission had just completed. Based on these ; 
a 
3 
? 
q 
; 
? 
4 


was obtained from the following 
observation: a cluster of two 


bacteria was selected at culture- 


divided at t=66, while the other 
at t=91; the daughters of the 
former cell divided at t=133 and © 
t=135, while the daughters of — 
the latter divided at t=152 and — 
t=204; and so on. The figures : 
given in small type indicated © 
the “ fission-time” which is the 


¢ 
b 
time t=53 minutes; one of them 4 
Pi 


interval between two successive 
divisions. 
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Fig. 3. Correlation Graph between Culture-age and Fission-time. 


(Staphylococcus aureus FDA 209P, Bouillon Agar: pH=7.0, Temp.=33°~36°C, 
Smallest square=1 bacterium. Total=961 bacteria.) 
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Lag phase Logarithmic phase 


Age (t) in Minutes 


fission-time (rT) is plotted against the culture-time. The number of obseved cases 


are expressed by the area of each spot, the smallest squars representing one case 
observed. The count of the cases was made with the time units of 10 minutes of 


: culture-time (abscissae) and 5 minutes of fission-time (ordinates). Therefore, those 
cases which fell just on the borderline of the time sections on either one of the 


coordinates were counted as 1/2 each for the neighbouring sections, while those cases 


which fell just on the cross points of the borderlines were counted as 1/4 each for 


the neighbouring 4 sections. On the abscissa, the approximate time-range of the lag- 
and logarithmic-phases are indicated. It may be seen that the fission-time tends to 


: become smaller in going from lag-phase to logarithmic-phase, where the majority of 


the cells divided in about 40-50 minutes, The shortest fission-time observed in the 


~~ 


logarithmic-phase was indeed zero minute. 
As regards the phenomenon which occurred after the logarithmic-phase, we cou 
not collect a sufficient numberof data, owing to the situation that the cases wit h. 
a large T-values could not easily be traced in our method, especially in later stages. 
of culture. The distribution of the first division-times after the inoculation is sho wn 
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in Fig. 4. <* 
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Haruo OKUNO*: Fossil diatoms from Japanese diatomite deposits I. 
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ERKRUSAILGIES—=E (Deposits and their fossil diatoms) 
(Plate 1) 


CORES SHR OS SIC AMICHAK LOCC ORHALARMOMEINKELOLES. Th 
5 OPER CLARA IK % OMPRIR EB OY EAL CIR HOTTNUSHORRO 
ALBEE IST ~ CEB OMAK LOCH LR LDCHS0 
HERO MIRE - RUE CURLED, Chae _b CHAE L re BAC Ra Ze Bb Merc KO 
KLDCKRY, TERME OK tM SHOR DKFLELODCHS, 
ARZCP © PRR BE L SS 1 fal ODER ALIA RGR LE BK So 
1. #£A0ER, Wakkanai deposit Cfthiertit, BEM, #t7zkm ; 45°17/30"N., 141°48/50’E.) 
ALE RA APE HE DRO MANRH So APPR 4, RGEC 
Fossils: Coscinodiscus spp. (WE 2B V+5 WEBLSKIC ES) 
2. @2BIBEPK, Enbetsu dep. (fe erik, BENE, Yezk me ; 44°43/10"N., 141°47/50"E.) ; 
MAEM AOU DAS YING HS. PREM AA eRe UL, Wie 
ia on ok 
Fossils : Biddulphia Jimboi Pant.—Cerataulus japonicus Pant.—Cocconeis formosa Brun—C. 
Haradaae Pant.—C. Japonica Pant.—C. Jimboi Pant.—C. Kinkerii Pant.—C. notabilis Pant.—Cosci- 
nodiscus Asonumaae Pant.—C. japonicus Pant.—C. Jimboi Pant.—C. Peragalloi Pant.—Cymbella 
Neptuni Pant.—Dycladia japonica Pant.—Grammatophora lyrata Grun. var. japonica Pant.—G. monili- 
fera Temp. et Brun.— G. valida Pant.—Navicula Mikado Pant.—N. Reusii Pant.—Paralia hokkaidoana 
Pant.—Rhabdonema japonicum Temp. et Brun.—R. Mikado Pant.—Rutilaria capitata Temp. et Brun.— 
R. Kernerii Pant.—R. longicornis Temp. et Brun.—Synedra Van Heurckii Brun.—Terpsinoe Brunii 
Pant.—Triceratium Jimboi Pant. (Pantocsek < k 3) 
3. 5x S0ERR, Moyoro dep. Cea tk, Ale, Yerkes TEM -44°5/50"N., 144°12/30’E. ; 
HF YF 4 JG-44°5/30'N., 144°6/40’E,) 


ES us fi ft) St RE te | B64 BR 757—758 BE eA 26 7-8 A 


2 4g ETRE 6km OWS S. BREIL, FDRG, KITE a | 
= bina. . 


Fossils: Avachnoidiscus ~ Aulacodiscus—Biddulphia—Cocconeis —Coscinodiscus—Grammatophora— “a 
Navicula ?—Rhabdonema—Rutilaria-Triceratium (A Bf LK x 3). 


4. “ARERR, Yobito dep. (iti brllt, "KATH, iizkwt; 43°57/40"N., 144°13/307E.) 4 
ilies Gkm, MEARE ROCWARUILRS So ERA, FRAKES, AIBC 
Eb evancr Z : 


Fossils: Actinoptychus—Arachnoidiscus —Biddulphia—Cocconeis Jimboi Pant.—Coscinodiscus japo- i 

- nicus Pant.—Cyclotella—Navicula Sieboldii Pant.—Pyxilla—Rhabdonema musica Brun—Triceratium _ 
(Pantocsek 1c £3). > om 
5. 3€22Gre, Mokoto dep. (Hepp ?, Werke; 43°53/N., 144°17/30"E.) a 


ML AETITHE 20 km? | 
Fossils: Cymbella—Diploneis—Melosira (dominant )—Navicula—Pinnularia—Rhopalodia—Stauro- — 
neis— Suvirella (AEE v Wale). } 


6. Efe, Yubaricdep. (Hsrit?, Yokre) 
FERALAS HE PRA RS TE kD AF Uo BEB, BUEARDLO cFiMlh AAH AFL 
BASEL LHL CHUED HO REO L OCHS : 


Fossils: Epithemia argus Kiitz. var. longicornis Ae —E. zebra (Ehr.) Kiitz. var. porcellus a 
 (Kiitz.) Grun. var. proboscidea (Kiitz.) Grun., var. s@xonica (Kiitz.) Grun.—Eunotia diodon Ehr.—E. 
flexuosa (Rab.) Kiitz. and var. linearis Okuno—E. formica Ehr.—E. pectinalis (Kiitz.) Rab. and var. 
-* undulata (Ralfs) Rab., var. ventralis (Ehr.) Hust.—E. suecica Cl—E. veneris (Kiitz.) O. Miill— 
Gomphonema acuminatum Ehr. and var. elongata W. Sm.—G. Augur Ehr. and var. Goutieri V. H—G. 
constrictum Ehr. var. capitata (Ehr.) Cl. fo. curta Fricke—G. parvulum Kiitz, and var. clavatum Okuno 

_ —G, subclavatum Grun. var. Mustella (Ebr.) Cl.—G. subtile Ehr.-Navicula dicephala (Ehr.) W. Sm. — - 
7. (BSP, Makkari dep. (SE #7 Hk ?, Peak mR :42°45/50"'N., 140°48/10”E.) 
KCAARE INIT S. COMM. HROAF UCLA, REO 
 tOCHS., 
Fossils (Fig. 1. a): Dominant, Melosira italica (Ebr) Kiitz. (95%): Companions, Athnanthis os 
lanceolata (Bréb.) Grun. and var. rostrata (Ostr.) Hust., fo. vzntricosa Hust.—Cocconeis placentula 
Ehr. var. lineata (Ehr.) Cl.—Cymbella cistula (Hempr.) Kirch—Diatoma hiemale (Lyng.) Heib. var. 
- mesodon (Ehr.) Grun.—Epithemia tuy gida (Ehr.) Kiitz.—Eunotia arcus Ehr.—E. praerupta Ehr. var. 
_ inflata Grun.—Fragilaria bicapitata A. May.—F. construens (Ehr.) Grun. var. binodis (Ehr.) Grun. 
and var. venter (Ehr.) Grun.—F, virescens Ralfs and var. subsalina Grun.—Meridion circulare (Grev.) 
_ Ag.—Neidium iridis (Ehr.) Cl. var. ampilata (Ehr.) Cl.—Pinnularia makariensis Okuno—P. micro- 
_ stauron (Ehr.) Cl. and fo. biundulata O. Miill.—P. viridis (Nitz.) Ehr.—Stauroneis phoenicenteron 


____Ehr.—Surirella linearis W. Sm. var. helvetica (Brun) Meist.—Synedra Vaucheriae Se —Tabellaria 
ay loceulosa (Roth) Kiitz. ; aa 


«8. ERERIBEFR, Kimobetsu dep. Cif tlt STIL, AVREAVIE? ; 42°47/50"N., 1400567 _ 

20’E.) ; s, 
GARRET Lkm, 2B EOML 1m SETI S 5 HEE S44 60cm, nod 
REE, BEE, RR Co LR OAF LIKAIERED, BUT CDS ¢ 


Fossils (Fig. 1. b): Dominant, Fragilaria construens (Ehr.) Grun. var. venter (Ehr.) Grun. a 
: (60- 85%) ; Subdominants, Epithemia sorex Kiitz. (5%)—E. turgida (Ehr.) Kiitz. (5-20%) and var. 
- Sranulata (Ehr.) Brun (5-20%) ; Companions, Achnanthes hungarica Grun.—-Amphora ovalis Kiitz. 3 ; 
var. libyca(Ehr.) Cl.—Cocconeis placentula Bhr. var. lineata (Ehr.) Cl. —Cymbella aspera (Ehr.) Chas “a 


u 
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— C. cistula (Hempr.) Kirch.—C. lanceolata Ehr.—Epithemia zebra (Ehr.) Kiitz. var. porcellus (Kiitz.) 
Grun.—Fragil 4ria construens (Ehr.) Grun. var. binodis (Bhr.) Grun.—F. virescens Ralfs var. inher 
Hust. and vir. mesolepta Rab., var. triundulata Okuno—Gomphonema acuminatum Ehr. var. coronata 
= (Ehbr.) W. Sm.—G. constrictum Ehr. and var. capitatum (Ehr.) Grun.--G. intricatum Kiitz.—Melosira 
— granulata (Ehr.) Ralfs and var. angustissima Miill—M. varians Ag.?—Navicula cuspidata Kiitz.— 
_ N. peregrina (Ehr.) Kiitz—N. radiosa Kiitz—Nitzschia amphibia Grun.—Opephora Martyi Hér— 
Pinnularia gentilis (Donk.) Cl—Rhoicosphenia curvata (Kiitz.) Grun.—Rhopalodia gibba (Kiitz.) O. 
— Mull. and var. ventricosa (Kiitz.) V. H.—Stephanodiscus niagarae Ehr.—Synedra cipitata Ehr.—S. 
_ rumpens Kiitz. var. fragilarioides Grun.—S. ulna (Nitz.) Ehr.—S. Vaucheriae Kiitz.—Tabellaria 
Fenestrata (Lyng.) Kiitz. 


5 


a Makkari earth (No. 7). b Kimobetsu earth (No. 8). c Setana 
earth (No. 9). (a-c Equal magnification) 


“ala telat i eS ha 


9. #2UNBEFE, Setana dep. (Hugi fit, SIEMPRE, Bexkne; 42°22/40'-30'N., 139°48/40""-51/ 


BE.) 

E. UUM Ze Huts EL, HCH DAMNED CHS So JRE 10-13 m, ERA ES, FI © 
TRB ERD AF URGE POD K (, MEL ETSZLEOCHS. 

4 Fossils (at A outcrop; Fig. 1. c): Dominant, Melosira granulata (Ehr.) Ralfs (90%); Subdo- 
¥ minant, Stephanodiscus nizgarae Ehr. var. minutula (Grun.) Okuno (5%); Companions, Amphora 
 ovalis Kiitz. var. libyca hr.) Cl.—Cocconeis placentula Ehr. var. lineata (Ehr.) Cl—Diatoma hiemale — 
4 (Lyng.) Heib. var. mesodon (Ehr.) Grun.—Epithemia zebra (Ehr.) Kiitz—Eunotia praerupta Ehr._ 
a var. bidens Grun.—F ragilaria construens (Ehr.) Grun. and var. venter (Ehr.) Grun.—F’. pinnata Ehr. 
4 var. lancettula (Schum.) Hust.—Gomphonema Augur Ehr.—G. Grovei M. Schm.—Melosira ambigua 
2 (Grun.) O. Miill—M. granulata (Ehr.) Ralfs fo. curvata Grun.—Pinnularia gentilis (Donk.) Cl.— 


_ Rhoicosphenia curvata (Kiitz.) Grun. 

# Fossils (at B outcrop; after Pantocsek): Amphora strigata Pant.—Coscinodiscus Haradaae 
 “Pant.—Cymbella inflata Pant—C. Jimboi Pant——Diatoma anceps (Ehr.) Grun. var. fossilis Pant.— 
Eunotia japonica Pant.—Fragilaria bivittata Pant—F. japonica Pant.—Melosira arcuata Pant—M. 
excentrica Pant—M. Haradaae Pant—M. hokkaidoana Pant—M. japonica Pant.—Navicula arcuata 
Pant.—N. asymmetrica Pant—WN. debilis Pant—N. Haradaae Pant.—N. Jimboi Pant—N. Mikado 
' Pant.—Stylobiblium carinatum Pant.—S, Haradaae Pant.—S, inflatum Pant.—S. Jimboi Pant.—S. ovale 
— Pant,—S. polygibbum Pant. Surirella Jimboi Pant. 


ey > 


ii “J ¥ ‘ bi 
‘ S20 ie _ . 
; a we tat 


itt oa ek G4 AB MS 757-758 BR MFM 26 Ae 7— 


ne 


z ri x, ~ # iS 
= 10. 3208i8ck, Otoshibe dep. Cire brit, MMP, Poke; 42°10/30"N., 140°26/50"E.) 
Ba STL DAT EMABENC TES So TOMA. <i 
Bie Fossils: Melosira—Surirella (3 BGA k 3). 


ee 1, FARBEFR, Usushiri dep. CAE, Werk 5 NEIIA-42°N., 140°2'E., GRA-41° 
~-59/30"'N., 140°53/45/"F.) 4 
SER C ALFARO Lkm, SRO IAGHMIEAS 3. ES) 20m, Bale 
—— PRAUITFIED & OLPO AKL, IES 20m, 

ay Fossils: Actinoptychus - Coscinodiscus. (34719) . 7 
12. RHZPE, Shirikishinai dep. (j= ht, MHAAUAPE?, Ve2k we? 41°47/N., 141°8! 


35/E.) ae 
; SHEER AAU PIO UPR RAR GSER, ECAR OME MORES 2. BSH) 6m, Ht 
Af, TREE F8.0 - 


Fossils:  Cocconcis Haradae Pant. —Coscinodiscus japonica Pant. —C i} f imboi Pant: © Bpithomiaal 
es - cistula Grun.—Eunotia exigua Grun.—Stephanodiscus vasta ?—S. sp—Synedra biharensis Pant. Cee 
lek oo AL, CLICHE NRMP S eRe BHSMMARELTHS OT, aE 
SEM ICOM CHIR GE BET So 


13. EBSSRRR, Atsusabu dep. (fk Pritt, "A EAPUIERE, iter Be 41°53/10"N., 140°19'40" 


Fossils: | Avachnoidiscus— Aulacodiscus — Campylodiscus—Chaeteceros—Cccconeis — —Coscinodiscus— _ 
= Rutilaria Ga Beers). ' 
me 4, 5S, Arakawa dep. (fp Uri, Yee; WEVA -40°47/N., 140°44/29E.) 
ARRAS SPIN Ze BRR Af. 

| Fossils: Coscinodiscus (BEIT & Rte TMARP). . 

15. ARERR, Ofukanai dep. CFEBSE PHIL, UMW, Berke sii -I-40°39/30!"N., uae 
‘12E.) 4 
TIARA, ARE 6km, SACAMTEY Skm OSM, MPI 

DSUELMEAET 3 o PERO HL BES So BA, HH, RRO IBRD S. IRSA 2m. 
* Fossils : Amphora— Cyclotella— Melosira— —Navicula—Pinnularia—Synedra Ga BEI & 3). : - 
fs 16. #H2kKGRRR, Shimizu ee: CH 3 CR_LESB HF HE, FOES 5 > 40°34'50’'N., 140°24/50" q 
_E) - 25 
ALINE DIT 5.5 ke, TAH EERO MIAUIRICAP TS MLAEUEINC DERN, Be 
EL: BER - BRK 7% AL, BS 2~3m LR5o (EA AMAS ae 
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H. OKUNO: Fossil diatoms. Pl. 1 
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Localities of deposits 
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1 Wakkanai dep. 2 Enbetsu dep. 3 Moyoro dep. 4 Yobito dep. 5 Mokoto dep. 7 Makkari 


3 dep. 8 Kimobetsu dep. 9 Setana dep. 10 Otoshibe dep. 11 Usushiri dep. 12 Shirikishinai 
4 dep. 13 Atsusabu dep. 14 Arakawa dep. 15 Ofukanai dep. 16 Shimizu dep. 17 Tsuzureko 
A dep. 18 Yonaisawa dep. 19 Kitaura dep. 20 Izumi dep. 21 Miyajyuku dep. 22 Takiyama 
dep. 23 Enda dep. 24 Okinajima dep. 25 Sawane dep. 26 Higashidani dep. 27 Fujiwara 
dep. 28 Shdin dep. 29. Wajima dep. 30 Notojima dep. 31 Wakura dep. 32 Kumaki dep. 
33 Nezu dep. 34 Minobu dep. 35 Hokun6d dep. 36 Ushimichi dep. 37 Kawai dep. 38 Arii 


dep. 39 Yatsuka dep. 40 Saigo dep. 41 Isomura dep. 42 Goka dep. 43 Tsuma dep. 


AA 


, Nakae dep. 45 Tashibu dep. 46 Asada dep. 47 Minami-Innai dep. 48 Yamautsuri dep. 49 
: Sakanoichi dep. 50 Nakayamaga dep. 51 Yamaura dep. 52 Oga dep. 53 Yufuin dep 54 
Kitsuki dep. 55 Nogami dep. 56 Mori dep. 57 Minami-Yamada dep. 58 Kita-Yamada dep. 
59 Kusu dep. 60 Asono dep. 61 Yoshino dep. 62 Yoshikawara dep. 63 Ureshino dep. 64, 
Tagawa dep. . 65 Nishise dep. 66 Aida dep. 67 Yamano dep. 68 Hiwaki dep. 69 Iriki dep. 


Kamo (Gam0) dep. 76 Yoshida dep, 77 Koriyama dep. 78 Yamakawa dep. 


= 
2 
og 


70 Kami-Togo dep. 71 Omura dep. 72 Imuta dep. 73 Kuroki dep. 74 Yamasaki dep. 73 
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Yukio KATO: Spontaneous chromosome aberrations in mitosis of 


Allium fistulosum L. (A Preliminary note). 


ARNT SM ID Me, Din iit ei UTA BONER SZ. BUSA HME, 
hh, WR, ALI ED RWS SNTOSo SF UTHBD Yee Bh I FER LI 
a BREAD SPENT TEE 2 UT Slt, Oenothera, Crepis, Drosophila “0 fAyc Boe 
Bo ULRICH Z OHRID ENS, ELOfipie dn fit ie 3 EWN HBS De 
ERAS OD TUE AME I ew GEL S IVI & OILOW TOAMAS NET SES peas 

Allium “HELE UTHIBU TIO ZANC, FBAUUT $300 C SMO Ye PORNO BORE LEO CE 
pEDF—2- ELD TRESS ML, & > TARA OO TOA LO HIE 
NBS EAS LALO AFI OW CR HOHE Teg 


MBED | on 

. ARITA TiO ALORA 2 25 ABER 3 7D OMA LTE EMO, Mite 
ae UE TBARS 2, 3~S5mm ORS OK 7 7 CCIE L, HAGE 7 2» 3 — VIE THWKIIRL eo 
RUD 7 THANE AIA FEB LORLA eA ECR ARBEL Ie ee 
DICK SOTA LOMO MERC CHO. PAE L UTRWROAWIC ADI. 
| RRS AMNOROM, Bt, MONET vo YRS OC 5 BIELIEDD 
| DBE TRG 1 KIB L GF 2 KYRA ANE FG HAAR S 0 


i OFABE 


MAIC 2K, MORO PS AMTOML RERHNESO LTOREIMA IG LFA Bo 
| LR KF OMMMIICD bir 3 BRAD ER OBE 


Table 1. The frequencies of cells having spontaneous chromosome aberrations in : 


aig : Allium fistulcsum from seeds of different seed-agent. = ey 


ar yo. ser. Bee | oe hoe | Re mw mR | 


| Germination Total no. of cells No. of cells with chro- 


Variety and seed-agent. 


4, (%) analyzed = ——| mosome aberrations (%) bth 
se Sapporo nebuka futonegi I 92 333 LE: 


a Il 98 ti eatin 4.78 
Reeck II 88 pare fs 2.51 


* ATRIA TE ae RR MNO EAIAT IAN IY One SHEMET, xanosnee 
MOR RAEEAMICK Bo . Si 
OO 2 RRR: gy ER 
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© BURP OMD BE Fi —-M CBOT BABE KOCH LU < ROT BEC He fH 
| SO IMGLL, COMICS SAadY So : 


Wi O 
Bs 1 Fe CLARO eM LR ADE CRD S NCW SHH ROR BOWMON Ald v5 


© CHAI Do ARVAGMMOM X PRMOBS LIE UCHS. ONS, MANNOSE 
PRO TR RAO DO KOMA DME BANC ROKR DH A RCO DIK OTKROM 
| BAT SC EDMKS, WHOM Hh t LUTINGH2ROMN ke S_ 

$226 FF OMMMMMICABHS HRA te hom 
Table 2, Classification of the types of spontaneous chromosome 


aberrations in mitosis of Allium fistulosum. 


zn) WO & Oo & pi Ye &R 
(Types) ‘| CNo. of breakage) (configurations observed ) 


single breakage simple deletion (paired fragment) 


tu ¥ oe 
an dicentric chromosome 
(chromosome breakage) two breakage ring chromosome + fragment 


ring chromosome -+ dicentric chromosome 


: single fragment 
ye , 7 HY) Br single breakage single bridge+ fragment 


(chromatid breakage) exchange 
two breakage 


dicentric chromatid 


852 ECM S NICTOREWALOROCOVTCHS, KAUR TH, single 
breakage (Lk 24H OMEK two breakage DZILE DUADICSBW, XM dicentric 
chromosome-+fragment [HEI ring chromosome+fragment s(t ring chromosome 
+dicentric chromosome OZHEDEASMDCSOMOHMHC. Wes CSO TE 
single fragment J#ipel(& single chromatid bridge+fragment X(t exchange k DAW, 

LOK Allium cepa OWAIMWELTWS. hkl X PRN OBESC & LO Sia 
BITWS_ , 

EDED KMOMA RDA 1 IH 11 ENC BITCH. H 1, 2, 5, 9, 10 ale Hearne 

PCH D, MURA MBENEC D 2 oF 4 ANY NE GD By CH: CER + eC DHL 
Ye falPys MMe L$ TWS]So FB 11 fA CRAB BT, 2 RC e+ BT @ 
2DDBMDROKPWORCH 2, 2 WABI BT ORS DORE -GHOREROR 
BEvATE, MOAR HALE LTO BESO EMDNS~ 
ee : YE OD | 
Ki, LNGOMAMOWBROOK SY LAAMMOM ML 5 UTCHMDBSDOR 
— RMORRICD s5 LURING 2 CUI L DME SC LIC KOT, BW 
SRNR S & MN ZOTINEAMLE AH 3 B® : 


= A eS ae 5 pESES # ? stu Meee ae 
= aes ee pes tee sae Reo ea 
ia = eee, PaaS - 
» > : a es a bs ae Ag ee 
Po . r « . 2 - F a % (ory 
154, ii in BM 2 © 9H 64 4B HB 757-758 BH WAN 26 7-8 


ring chromosome+dicentric chromosome. 


f shows acentric chromosome. 


Fig. 1-11. Spontaneous chromosome aberrations in root-tip cells of Allium fistulos- 
um L. 1, 2, 5, 9, 10,— chromatid aberrations, others — chromosome aberrations. 4,— 
11,— ring chromosome+fragment and 


dicentric chromosome+ fragment (in the latter case simple translocation). The figure’s — 


3 Ze ete RL Ye te 7) A © BYE @ Heike 
Table 3. Comparison of the frequencies between chromosome aberrations and chromatid 


aberrations in mitosis of Allium Jistulosum L. from’seeds of different seed-agent. 


\ 


Ske 
HAE Ce, HE ; 
(Total no. of 


Hh Mi RUM A 


Fes 8 HY © MABE 
(Total no. of aberrant 
chromosomes) 


Dn %. 


(% aberrations) ba 


| Gvariety and seed-agent) chromosomes | 2 #5038 


Ye te PALE) Ue wR 


Bet THO 
(chromatid 


analyzed.) (chromosome, (chromatid |(chromosome 

aberrations) | aberrations) | abcrrations) 
AL WL MR Ok MOI 5328 30 9 0.56 
(Sapporo nebuka futonegi) II 3680 10 1 0.27 
lll 5728 7 2 012 
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ASIA CEDS He LWIA BEANS) DLA LILO BML SUE 
AHEM E LCD bNS. ELINRMFOMPE CES LOLTSZE OR, TOM 
SEO RSS BY CONSBICKRS. Lb, Yeaseneeee (MFO MBps 
(SMEAR CH A 5 BARES IUE Hh 3 KOPPEL DO ¢ 

BNE Fete EES ASST CALE SE D ELOBABE DEG D2e (ME HIRE A SBE CL) BR 


4 
fie 


VCH 2 Fe] CHEE CHL BIABIZ DU, 
WIDOT EOE PDN}, 


DT, ARRAIEAROATB EE HNO Hk EWN Ay 6 DOME 


LOGS, VEO UB ee Lie MWIe EO & 
VILE SCHAID, ZOMBAMILO HAN Bay 
SiS ITO TWRWDY ( LEWIUNO 
GN wOTE, Mis lem DEPOT Eo 
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We UL ACO B A 1) Ye £8, AS tk, Giles 
(1940, 1941) 2° Tradescantia OF-EMROKR 
SREB, 3 PERMERES tau, 3 Shermen 
: (1950) ~* Bromus triniixB. matitimus ® 
Fig. 12-14, Micronuclei formation as MERE IS $5 CHAM OPSE CS, Ui eae 


the results of irregular divisions. 13, — WOSBNT IO TOM ~ SWIRLS (, FER 


probably, chromosome aberrations. 12, Ori Z WAC Nicols (1940, 1942) Rr Ono 

14, — probably, chromatid aberrations. (1949, 1950) BBSo wIKIk Allium cepa ir 
CHEF OI & BAM ORMR ii CTO S. BAI, Paraixeris Ienticulata 
xCrepidiasirum Keiskeana D'OR ‘NIN 350>C 1 A ~ BAD FF CO HRER St, 
YDYVIOXIX/I SF LORMMCHES NSE SI BRRLMOLEANROMD 2% OBC UATE 
QE DAMOA EB PAMBRST SHLOOISELE. UMUMBREAMGE, D+ 22th 
HepB KZLOCHSPEMNEVLVIMCHS. LHORRCK ARE 
FH) MF LAMING LAW TC 3 RHE CAD ZO AANA RE DRUTWOS. XL Giles 
(1940) 3 UCHBACHS, UPLARBROME DEC RAe &EOTW SEB EMRAW 
MTOMPR LS UCH ~ SELES SPAT CHS ¢ & SIREE CUED BRUT 
Ww ZH, Nawashin UY Gerassimowa (1936), Schkwainikow (1937) D RES Ct HCH 
%, Nawashin Ck, MFeRHAROMCMS 2 b Ths 6B UR EEO 
ROIS OROK 5 RGAE ONFRMRER ESD MRL, REEF ih Diet BE & 
F-ZEIRGE LD NAA OFFER Schkwarnikow B58D TS. ~HAMOUN HEA (a- 
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1) AX Allium fistulosum L. DEAN 33 0 2 RW ILO BE, TY, RD 
MNGi. 2) MFOMAWN CH = SAILOR SES. 3) Betas 
LAMP LO CHANNELED DRDOR. 4) ARO WR X BRAT 
 PBOBMNME HFS. 5) NEMLOBRAESBLS 20 C, ADBPROWE 
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Summary 


“Spontaneous chromosome aberrations in the primary division of root-tip cells in 
Rieti seeds of Allium fistulosum L. were studied. The frequencies of cells 


with chromosome aberrations varied greatly in the materials from the different seed z 
; 2 agent. Chromosome breakages were observed in abundance as compared with chro- 
_ matid breakages, and also the frequencies of the former case were quite variable ant 
_ each material while those of the latter case relatively constant. Thus, the storage 
i of the seeds plays inducing chromosome aberrations, i. e. aging of the seeds. How-— 


_ ever, such chromosome aberrations in root- -tip cells were found in the non-aged. 
seeds. This case would be controlled by the genetical differences. -_Chromosnr = 


The types of spontaneous chromosome _ 
aberrations in root-tip cells of Allium fstudosum are in accordance with those observ: 


ety 
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Michiko HIDA: Anatomical studies on the assimilatory organs with 


induced dorsiventrality in certain conifers. 


— AO Mba BO WME E UTAMATCKOCRSH, HSUMEMNICME Sh 
BRED RIOD, Fil ATMEEE, ESI PHING LOCKEO GFMDRSLODBDS,. tO 
DNCELEIO—HED'D 3 

DMO SERIO a) (Lae Sean BN He 1m, , Ay wv, M249 Podocarpus im- 
bricata M45 ZEBRA], KILO Phyllocladus |ROVNRK (Phylocladium) % 
BRA AR STZ, CORAM CHARM GD CHD, UMLINLAS ( PH1 BRO 
2MILMUCK HICKOTRESNZLOLEDNZOT, UFPIMLH2WC BT AER & 
ORME EO MAM ph 2m ] Lic, Phyllocladus ROW CAs Zo , 

I yaryvuW, 7At+ua (Thujopsis dolabrata Sieb. et. Zucc.), & 7 + (Chamaecy- 
paris obtusa EndJ.), Libocedrus decurrens Torr., L. arfakensis L. S. Gibbs. “3% CaS 
BBL, ftvb LK PIEt EHIED 6%), FA OML Blattkissen 2k ( PL, LMOM< (ED - 
DED DRED GME, FHISE LRA ULTOS. FROBE LORSIMIOW THOR 
&ELDCHS._ 

FED TAF ONMOTH SL, BEE, HAMS, hMRKOMMLFHRKOZINE b 
MRD ¢, RIL PRICK ono. BC, LMAO FRRR CRO TER MILO 
im Lic lit O FRR (Hypodermis) 2H), COA LMM CA APKO IA (CALE, “FT 
CURTAINS RO TW So - FSEII A THEO ALE LRA LEO PRISED HALE YD 
© ~ PGW, ZEABEO PRIS RCE CP > FINO CAEL, BACHE BICAG, 4A 
PINK HEBD H 2. HANGTISE FHECE ERO LAO PBA LUSH SDs, MBP, 
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(4, REMBOBORS, MicMwOAS St Lit FCs iD BGR, MALIA (IV 
OMCL, KFRELAAKORE ) SGOTW SMMC 6nS. RAPIER AMID BED 6 He 
NDKMAOARIK 462, FRED LIAS, ll (cHL CR eR SIRO B 
VOTW SH, ROPRD LE FHMOM PRG SBT AF EER] C, MIELE Pe, 
AABAUMIVIE BA BOO WH 1 GE FELEL TS 

LOM Bs Z Libocedrus BO, L. oeins Torr. OBES 7.0mm Ce 7 
+ OR 2 PROREL, EPIC ULARORDB CA 2 ltl, ADs REAM E, Fre Be 
HILDa<, MOA e 7 FACS, KRELEARSERVAOTW SHU 6S 
(#5 2 lal BRU C)o BRITE FS ABMS NS IEDC, COP, Ce wOR 
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DEEN D SEL Ic LAE IL, AUC EMMIS Meal 2~3 Jae, Fag CEI 
DO VGOMILMIUD 1~2 ACO S. FROME RADON T AT B tRonw 
BY, LEROATO, RIMS 2 MNCABALD D SBAMMOBRLESAMOTWS. EFS 
AME L BEROIMMI—DWO MIB (RO, MAA BORAMD DS CAS2 till, Ddo 
f/BO L. arfakensis L. S. Gibbs (New Guinea ® Arfok £, SATEMATME) (hai 
fK DABRILZ 2B, MACZEAMOMIREL ¢ BO (452 bl ED, REAMR 7 F 2 7 NEDSS 
8 BRE UML FRNCIEMICHRLL, BUNT AEO, EIMNCIR HS Mi Scibe moO G2 lal, 
FF RUG), FRROMA TAF MOBALEMUS 2~10 (DRO TREL Bee L, Z 
OKA OAINAOMVALE 8 He DERLED BOD IL GIL] o FAULK BETTI FALE CF Ba 
UALS 2, HAG DAMN RL, HE EMO PAE DP VFB D, 7A | 
PF OLE CMG RUTC So UP UIST MRM LE OTADO 2M YD, EF, 2 
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AES, AEROIMMNTAS BBN BT SINS, DSW OB VACMMO WME AELTOS 0 
LOM, PME ATLO RAMS & COCALO A BEML A ANS 6 10S AED ADELE 
BROWS CH2 Mil, Ho 

LE OPYT LOMAS 3 LOR eT HL, MMMM aR IE bE 
re ; HR ZOTH Se, LHe IMMORAL UC a7 7% 9229 (Biota orientalis Endl.) Che 


HITHER Shrieteg LIUAAOEMIC MU TO SL BEL TS 0 COMBS SH 
BD RROD HEIL, AKC a 7 F a SY 7 OBERATLLD Hod 6 AWE UK LOT, & 


FREE LEO WHMIS EE CIALIS, FASC FICOLL TH LIBEL, ACER 
FS LIO waibhaaila BEAT HAD BC KO CHACLINE APE LD, TO—SPOLETANS, 
SPA FINCH OK EDCBH So LOMA RG SAMAOMMBOMIAD 61) 62 CHS 0 
RUTH AMO, © 7 + 2URe a7 TY VICI, MAE LOMLE RS, TAF a, Libo- 
 cedrus (28MM ORD Lo a: 
2) ~Podocarpus imbricata H, = Ok Podocarpus imbricata \-KLbNSLOT, 


Lea nOebtebes 


BEL CHUCUINCPE LED, TOME ERM CRMALTH 32, HET SETA, LOK 
OER LOCH MMICMO, MAES WES. HOWE LIME (New Guinea Ze, 
— SARPEPRAPRE) CED E MCN LIC MERET BA GD WINN OHS, MLB, 
FRE BCBS SOAR OS, MLM NWS 4 CELT. Clete 

BINESE < HEBRATETIE LIONS CBD, WILHKOLAIMED LOTHOEBD, LOM 
FITCH So (MU UTEIVLT AF BMOLAMICRWILE LOT, TOW KOM, ATED 
| PLE HNC BEE LAZU, RAMUS MMC ROTOS , MET AF PACE BE, COMBA 
RATE CH SD ROTO So ie a 1 
s 5 ; 3) Phyllocladus }% Phyllocladium, +35 P. protractus Pilger (New Guinea — 
Angi #, SALEM). CBO TH Sb, PACA TE MORMON SPAM 
I CLO™™ x 1.0mm) OCA AVE LTS S25, ELLIOT LOIN k COTS LICE 
MPRA (Phyllocladium) #0, WICHETS & ULAR BHA, AB Cb 
ANS BLEU Ye Phyllocladium (42.0 x 25.0mm ) OIRO S D BBE MPH CT ARD BEB 
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ARMM C, Awa AE < , nae! RBI 
EMER 1~2 WORMALDDSS CH 2K/al, I 

RO J). Robertson (4, P. eee P. tricho- 
manoides \iS TlRMFLIEA ie, P. rhom- 
boidalis Rich (CATES LAB ONZMHM 
CTwWS (1906), ROME MSAFE, 
ARAL SN C LI CREO ALAND LH 
CEOTK ABR EO, FiigleEyeo |S 7H 
JAK D SAMBO wie (LMA DO, AWE 
DG USAGE & HV MEROIMED EE BLS 6 L 
DL P. alpinus (HS TRMMBO (RB 
tBW ERS (Robertson 1906)? thm z 

HEAD PRE & ) MECH & U Ae Cl & 
WTWOSo BUTS HiME BOT FAME) Sw 


$s 1f—} A: Phyllocladus protractus Pil- : oe ? 
ger O#/E, B: HW, BRLEHO—M, C: DB-OBS (M2 lil, O), AC MUA CD 


Phyllocladus rhomboidalis Rich of D—¥f, CTHYC4é4 Phyllocladium (HHO 2 Old 
pe locate Gee = (, BCH S LAMAR HY, PUD VES A 


PAVEEO RA BD, LiRMHAIKCH Ad, SRRCH ZL Ol, WHiAADILE< who Aawae se 


“FRUCROTHS lil, A RO B), 2F4#® Phyllocladium OXKAHNHAMREO ZINE 


D HRD BES IFRS, MILIE PIMC ODZWHO Ctr BHAI UTC So. Phyllocladium  —f 
OREM CARROKO Sb CALI, Fini Cheeky, OMcEMSAEEoIrHO, FO 
PROG ROR EINEM A EMA COS. PROMI AMOS ¢, COANE 
HOWE MDW O, FAA EE ROM D2 OMA COS. PBB CAAG © BRERA ZR ae 
a; BOUVET, APRN ARDS L BIVS Qo COURS TBO MUMS RCE 
4 P.rhomboidalis Rich C8, ZEA PO AA CH RGINZBOTWRW, ZOfF, Phyllocla-. 
dium OANA S BE UTWOT, COIEOS Salk FHMIOREICHRUTW 
Z (852 lal, P), BRAD Phyllocladium Clt_LiikK KAM SE eeUCIIL, ZFAF 
BLE BELTOTCTHHEKW, FiipOm Lmipike C&R 2, 440 Phyllocladium 


(ROBE) ; 

6.2 A-H_ Libocedrus }gio #: oui. A: Libocedrus decurrens Torr Dk D—#f (x17). Be 
Al, AAREO LMA (x190). C: WW, Fixe (x190). D: WW, Bee Cx16))- E: Libocedrus 
arfakensis L. S. Gibbs D#{O—%B (x17). F: W, KAHO LMR (x 160). G: ww, Fie Cx 
160). H: Wl, #EIE (160). 

I-N Phyllocladus go #2: RU Phyllocladium ORAM (x 160). I: P. protrcctus Pilger oie 
okMn#e. J: WW, Fis. K: i, Phyllocladium OLifH#H. L: WW, Fite. M: P. 
rhomboidalis Rich ™ Phyllocladium © _Lif#e. N: Ia, Fi zene. 

O-R: Phyllocladus }g}O3#: RU: Phyllocladium @#l#R Cx160). O: P. protractus Pilger OF 
Ope. P: i, 24/E0 Phyllocladium ORM. Q: I, #/&L% Phyllocladium fhm. R: 
P. rhomboidalis Rich © Phyllocladium 7%} fit. 

n: &% e: #H. h: FR. ch: AeA. s: ARORA. p: fab. x: ZARB. 
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DEMS DIRDVE< HD, IE LICSRIL DAL FHS (HS 2 1H, K ROL), BETTI MELE 
WMO SN EABIRMOD, MERYLAMMAAWOTS <(O, PRA UEMMINS 1B SIC 
CG, CREROTF MSS (OTS. TAAL oy UC IS UD BAIR HO 
REDZHCOTWS, BRU Phyllocladium BMWOLOK VM eAZOW, LOBE 
MIKO RED, RKMWO BHO F 7 F(t ES CH52 tl, Q), 

BD P. rhomboidalis Rich (Tasmania 0) Russel Falls (= 1950 “6 T. G. S. Os- | 
born Ka yeeL, MARAIS irik DO) DO Phyllocladium (£220 P. protractis 
Pilger KOS ¢ (10.0m™™ x45mm ) Sep enliad ATE CHILI _EMMNE & SY LKB 61S 
G52 Tal, M RUN). BAMCARROAMMCAL, Fit & MLAS S O, LHD O 
(LEO Mls? 1~2 PATIO, PAP PRA LILA MDL ONS. LOW, AL 
SUL RSM C, BIMOFEAC IAS Phyllocladium S vITOER RL, LOMOAALE 
D FFIRELIMLO PARED [LON 2 OCW So HHI, EPMO PRE Ri LMF U CHO, Bi 
Bi CASRO AMAR LACS, ARLE, ACH, fi, BIIAOMNCAD 6 AICEIL, 
COMP Phyllocladium Op WOH ATHMEROTWS CF 2 fil, Ro 

DA BASE EEO (LTO 5b, SL, F2M-BSSeOK Blattkissen 

OD Hz LIIE CH 0, Phyllocladus  Phyllocladium/2¥#O AN ROK OT, fin & RA 
LAO LOD, A 1 WY, HH 2MCAKMORNCE LB, BKOUCKIANC FRED 
a2, Phyllocladium “Clk ERK D BOR LODO D MORHLE & EC He BTN 
KD, PMNCBAES SLO VBCHAD SLO, X P. rhomboidalis Rich KY P. protra- 
clus Pilger (LA CHR EEC IMEULUTWOS. ; : 

ZED 5b ROA 2 WN 4 Thujopsis dolabrata Sieb. et. Zucc. (Goebel, 
1928, 4#f, 19372), Chamaecyparis obtusa Endl. (4#f,.19372), Podocarpus imbricata 
(Goebel, 1928P) © 4M HEA (91% IC KOTRMESH, HOZOPBMAPKRECHT, i 
EC LBA OE CE LMA WMS SL ZICROT HLS MSS (SH, 19879) 2 ea 
PEA BUT Ww 32%, Phyllocladus © Phyllocladium (HO TORBBRAK &SNTHWO 
CBE ARE dD, BGS < H-1 OY, FH 2 AY & ACE CAE ie, ENCE 
HEE DULREMNC k OT AMOONE £ ROK LOLBA ONS. s 

LOMA TCHR ARE ee UCI, 4 O_LAAR 7c HE, BIO Be 
DRAKE SMA SARE, WOME 2 AAO AL, SATE LCI ¢ 
qAS A LEISS o 


Summary 


1) The dorsiventrality of the assimilatory organs in some conifers can be induced 
by the external light condition and the structure of the growing region can be in-. 
verted with ease by the inversion of light incident to the shoot surface. Two types 
of assimilatory organs with induced dorsiventrality are distinguished among them: 
the Thujopsis type and the Podocarpus imbricata type. 

2) Thujopsis type. The assimilatory organ has a cupressoid form. ‘The shoots 
branch horizontally in one plane and have upper and lower pairs of decussate leaves | 


162 eo ee ee eee eee ee 


concrescent to the stem axis; the lateral pairs compressed in the direction perpen- 
dicular to the stem axis. Palisade parenchyma are restricted to the upper surface 


of the shoot. In Thujopsis dolabrata Sieb. et. Zucc. and Libocedrus arfakensis L. S.- 


Gibbs. stomata are distributed only on the lower surface of the shoots. In Chamae- 
cyparis obtusa Endl. and Libocedrus decurrens Torr. no dorsiventrality is found in 
‘the distribution of stomata. They are confined to the narrow adaxial surface of all 
leaves and to the portion of the upper and lower leaves which is overlapped by the 


lateral leaves. 


3) Podocarpus imbricata type. Leaves, developed in spiral phyllotaxis at the 


stem apex, are arranged in one plane by subsequent growth. In spite of the infor- 


- mation made by Goebel no dorsiventrality in the structure was observed in the 


- material available to the present author. 
4) Seedling of Phyllocladus protractus Pilger has small pennate leaves with 


normal dorsiventral structure. The phyllocladium developed on its seedling is 
oe definitely dorsiventral, stomata are confined to the lower surface and assimilatory 


cells of the upper side are more elongated than those of the lower side. The pal- 


ay lisade cells disappear completely on the lower side of phyllocladium developed at a 
ater stage. In Phyllocladus rhomboidalis Rich. assimilatory cells are found on both 


) 


sides in phyllocladium developed on adult plant. The dorsiventrality of these — 


oe _ phyllocladium may probably be induced by external fee condition as is the case in 
Be the other two types. 
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bs _ 1) Goebel, K. (1928) : Organographie der Pflanzen. Teil. 1. 2) Robertson, A. (1906): Some 
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Katuyosi HASEGAWA: Propagation of Metasequoia glyptostroboides Hu et Cheng, by cuttings, 


SEAL Metasequoia thi AO RAN kD A A REO MH BOSCIA Ui 
AAAI. Metasequoia eS eal Nal FAY HD, BNE CLO Heat 
ERK DAA CHREMDS SIS RW, HLM orice MLD HA CS 2B RHE 

e GT BEANE PRR RDO D CATT Z © (IIB USE Ze RN GChkwos, K 
WD LOMBRE EOC, © -CROATHHET SS, 

BROW FS 1949 “A California AB CH Hige we L 1950 46 3 HAS Cheny Ae G 
Ne Gaui 2 SEARS Chit 30cm, MICU 0.6 cm) O fie HWTe. BSS 5~10cm 
Fue 4% 0.1~0.3cm, 4~8 Hc /l~k (Sprout) Of L%e & OEE UC, RIBAK 
GE 3)cm, PBS 7cm) OPC: (pH63) WA PH66) 2A 2HLL, CNeB be 
wo ChH 18mO RSC HB lit, MARE TAN ALDI FAR-O SBE LU, HHO 
Sv 2~3cm EULK, KWON s LIciRAC Sequoia sempervirens OTERO 


Metasequoia & thie UT fe. 
2 TR COM D CHS. 


C1) FO BAIA 7, 8 AIHLIE BOD 


fen =) Metasequoia S. Sempervirens 
MAHA | 7AILA| 8H9H | 97H | SHO | OATH. 

igi. <4 8 15 30 10 30 

p87 a | 875 100.0--<| — 46.7 80.0 33.6 

& is 45" |» + m| 1000 | 1000 53.3 50.0 26.7 

i Mlk B® » | Gwe 4.4 3.0 14 12.4 4.5 

x Hw # BR Kh BLE 53 3.1 2.6 5.0 44 
: FRIAR 12 20 53 40 17 

Callus aA Em). 25 20 67 75 80 
Callus jARA MC =| AE — 100 ahh 60 13 
FB RBRARL% RS oh Te — 100 30 50 75 


BWRERRAS ARO ANE SE /21CfK FUT So 


(2) PETAL EWALD MIRA ASER EO DBRABD 6SLS EWALD ET, (3) Callus D 
FRAIL LEE RORECILA LW. 7,8 ACIS Callus OF Re ASI RIT SB 


ORS< Callus DBR2 WIRED EAMPRIREK, 9 IED Callus DIZKASIK 50~ 60% 


ILKRSRLEOEDERALTRCHS. Kis BKM LOI y PCB HIL ERR 
MMLC, HELIER DILGER, 7 APO ERIM CE CRA BE b HD TREC 
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: HK, BTStCAAHC Metasequoia ie Sequoia & 0 & HEARD Ae Cie ENE 
e Lk SHILA BCH SH MOK, RX, Metasquoia DIA LH, pe 
ee 3! DHE ANAS PRO BODHI RIMS MHAS SHETH DS. MVEA 
MIDS, MER LVOKMMEL, ROKVGT AB SALEM INC RMORLES Bo 


Résumé. 
The progagetion of Metasequoia by juvenile cuttings was examined in Kyoto, 
Japan 1950. Cuttings were made from the lateral shoots of 1 year old plants which 
were donated by Prof. Chaney, California University, and are being cultivated under 
the supervision of Metasequoia Conservation Committee in Japan. They were made 
5-10cm long. and were inserted in a bed and placed out of doors. The propagation 
media were used of two sorts, Kanumatuti and sand. Results obtained are as follows. © 
1. As cuttings were tried 3 times, (a) on July 11, (b) on August 9, and (c) on 
September 7. (i) The percentage of rooted plants was higher in (a) and (b) 
than in (c). (ii) Arose roots per cutting were the most in (b). (iii) Callus 
forming rate was the highest in (c), and the relationship between callus etigs 
: tion and rootarising was not evident. 
5 2. With respect to the propagation medium, arose roots were bigger in form, but 
fewer in number at Kanumatuti bed than at sand bed. 
Ee We recognized that the increase of Metasequoia be cuttings is no difficult. In this 
: study, however, as it concerns rare plants, we could. make only a limited number of 
: cuttings from removed shoots by the panaaing: Therefore we shall expect studies 
z fs ona larger scale in the future. 
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* ie Larsen, 1944: 3-Indole acetaldehyde as a growth hormone in higher plants (Athi OA Rx 
eye LOD4YFrRXAFXbhFAFe FF), Dansk Botanisk Arkiv, 11, Nr. 9, 1-132. oe 


WE BR CHES Fe HME, BI OF CEE L te HI & OATES Ot 5 BBL IC Lk SL LR BREIC 
BEL, HERR, JER MMBLH TEL Avena test “CARR Cb ~< can MIC 26 ( ACHR eR EAE 
 SRCLEBDLNK, COMMAMLL Ezy PO, YI ~XORER, %eSYORNERDHL TC 
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MH Ro: DIIFYLRAVYATDIEY 
Yasuji FUJITA*: Agastache rugosa O. Kuntze and Agastache formosanum Hay. 


. AIZ2EVE, CAgastache Clayt) (SYM ROAKIC HY 8 Mie HES DIS BB CH 
_ 2, Lophantus Benth. ©—#i§ Sect. Chiastandra Benth. 2H t UTHIELIELOCHS, 
£956%72FY» Agastache rugosa O. Kuntze (=Lophantus rugosius Fisch. et 
Mey.) LAA, FRE, WN, LIRICA EU RABE 6714 BOC, TOS Vilmorin, Leval- 
loisY (= KOTHRS ir, AMO 0.23% iCChie A, de® 0.962~0.967, Calp +4.89~+ 
6.19°, 4ye4p tb UT 86% ict; kK methylchavicol xSA, {Ih 8% @ d-Limonene’ 
Dae Str, wts/\O Aldehyde MfF-7E% HEE Siri. 
: a (SS Ea) GBA EO ASH Ba UO, Oth he Lcd, 4E 
FD 0.28% Dias di, 0.9680, p29 1.5160, ap?! +4.28°0 Heh % 48, Methylchavicol (1) 
#j 80%, Anethol (?)# 2%, Anisaldehyde #j 3%, d-Limonene CI) #) 5%, Sesquiterpene 
#J 10% DERSMDAOK., 
B15 bid Vilmorin, Levallois OHIREA< TS. RO HMAWIMT S 
PRAIA P EDO TESST MNAFWUED AIT 2 PY ORE RBRURD, ZORBAMD 
0.23 ~ 0.35% DIAC dP?" 0.9235~0.9297, mp 1.4805~1.4828, ap!® —16.28~ —17.36° %SZ 
KET IS, ZORMAIKIEE I-Pulegone (Ill) 80%, J-Isopulegone 5%, d-Limonene 10%, — 
Ester 3%, Sesquiterpene+Sesquiterpene alcohol 2% #%4M#w 7A UK, ENS HbR 
hetOvve Fy bidder D, Mek st UT d-Limonene ®@TSKU CHS. 
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| | 
an oS SNS 
[i] [1 | Lon 
e Nes 
C- C=C EON AS 
Methylchavicol d-Limonene 1-Pulegone 


ZHUCE DELMAR ESED 2 7 = FY % Lophantus formosanus Hay” 249% 
JEEFILUCHRSH, & Agastache formosanum Hay Lok, THRO IO’S 
@% Agastache rugosa O. Kuntze \- At 6h, HELO OTOS © LFOmM < ELON 
Wyre ny RG 22 LFS SMR A479 rH 7EKF VL we TE KY LRH Al 
is. Be RS Ib ETS SALEM CHS EBA So 

BH RILAA Ie aD EP VDE VCE CH, EOD RU LM SNSD, TE 
O 4,2, VIO 772K IDOE cP GCH, UA Cl UATE AT ZODHECH SOL 
DAAIYL HVE VRBO 7 2 F yD Methylchavicol FRAP AADROOICRE, 
Pulegone 32i04> £ UCM AD HOD GIEOME KOCH & HHA OIEHAC ARI LIBS 0 


* KPT AST eFZse The Laboratory of Essential ‘oil, Osaka Industrial Research Institute. 
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a 
KRADYHITEIOLZR—ONU (Pohd) LAI ORMAPASUMOBDCHS. 
SL HUCBELALKPGEMC ES 2 Agastache foeniculum (Pursh) O. Kuntze (=Agas- 
tache anethiodora (Nutt.) Britton”’=Lophantus amsatus Benth.) \2OuwrTTlé Schimmel 
& Co® OWS L +e 4 ah RRHD & OILOk, AK 0.11% CROSS 6 
tr, ZHI 80% D Methylchavicol St HawewHit Gir, kfc Polak, Hixon (c q 
kD Iowa MEO % ODD Methylchavicol 82~93%, d-Limonene 5~10%, a-Pinene 7 
(2) #4, Cadalene Jj! Sesquiterpene -Ptk DEAD RSNK. COSA k VILKEOR 
HDR REED 7%FV Agastache rugosa O. Kuntze \-fih TUWbD LGASHNSA. 
PRY ALK PGRBITFES SB Agastache pallidiflora (Heller) Rydberg! MRIS 
Couch (= KO CHBS NICD, BEAD IGZS 0.15~ 0.32%, dy? 0.9192, mp 1.4865, Catp® — 
8.60, HINARI Ch SMRESNSCEIG RVD, WHROSSL LAD OTHE 
aADYAITEILMU LPulegone 7S SEOCKBAOMDE BA GNS. MELDE © 
Omtmi HO Z Agastache formosanum Hay. \¥iwtLO LBA ENSZDCHS_ 
Dr < Opin § AARP APEC THLE DB LACILIS S BADAS S BE A HE 
BED OLMSRKSSHAC, UDELL ORR G/B HOWMO Agastache rugosa O. Ku- 
_ntze 24t7kD Agastache foeniculum O. Kuntze & ¥HEL, Heai@ Agastacha formosanum — : 
Hay. 2b Agastache pallidiflora Rodberg & HEF SH WNS AMEE LTOAB 
— RED RMMWD 6 UTHILELNODTAD 6S SEATNEMECHS Lass, a 
Résumé ; 
_ The essential oils of Agastache rugosa O. Kuntze in Japan and Agastache formosanum Way in 


_ Formosa were examined and the following constituents were determined. 


~ Oi ‘of a bg ins 1 O. K. Z “Oil 5: A. jannocinen Hay: . 
Bad Bd ahiedivichavicnl ca 80% ef Palsbane 89% 
er ‘Anethol (?) 2% 1-Isopulegone 5% 
y Anisaldehyde . 3% . Ester 3% 
d-Limonene 5% d-Limonene 10% 
a . Sesquiterpene, 
Sesquiterpene 10% Sesquiterpene aleotiel 27% 1 


these ata ane clear differences of fnite two allied species. Aidbiirashe JoWibeabon Hay. and 
11 “ 
. se 


_ Agastache rugosa O. Kuntze are not the same but are different species. 

Soe x oR a 
1) Vilmorin, Levallois: Bull. Soc. chim. IV, 15, 342, (1914). 2) #RHI: “ RADIO AeMRAE Se ” 442, 
: ris (1950). 3) Hayata: Icon. Pl. Formos., 8, 87, (1919). 4) Makino, Nemoto: Flora Jap. 253, (1925); 
ie, We 1006, (1931). 5) Kudo: Mem. Fac. Sci. Agri. Taihoku Imp. Univ. 2; 220, (1929). 6) kK: RAS 
«FA ARSE, 1, 192, (1948). 7) Britton, Brown: Illust. Flora of North. State and Canada, 3, 685, 4 
(1943). 8) Gildemeister: “Ath, Ol.”, 3, 685, (1931). 9) Polak, Hixon: ‘Chem, Abstr., 1945, 5402, 
10) Rydbeag: Bull. Torrey Bot. Club, 53; 150, (1906). 11) Couch: Perf. Ess. Oil. Record, 13, 17, 
- (1922). ; 
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; , Some theoretical notes onthe kinetics of algal growth. 


By. Hiroshi TAmiyaA* 
He 8: RMORAIBR ct 4s = oMmjpemnm ee 


In view of current interest in the problem of mass culture of unicellular algae, 
it appeared important to make clear the kinetic aspects of algal growth which is.a 
function of various factors such as the intensity of illumination, composition of nutri- 
ent media, supply of carbon dioxide, temperature etc. In this paper we present a 

short theoretical note on this subject, with the hope that it may be of some signifi- 
cance in bringing into relief the points of questions to be investigated .n the study | 
of algal mass culture. 


. (i) General considerations. 
4 Let us assume, for the sake of simplicity, an algal culture with a uniform depth 
D and a surface A, on which the light of an intensity J) falls perpendicularly (see 
Fig. 1). If the Beer’s law is applicable to this system, we may write: ; 
I=he-"PN or = h—I=hh (l—e™*PN ) 


where J is the transmitted light, MN the concentration of 


algal cells in the culture, and e the over-all extinction Pe es 


coefficient of the culture solution. The total quantity of j 
-jight absorbed by the culture is 7 
A (h—1)=Ah (1—e-"PN ) 
{1 
Of this total quantity, only a certain definite fraction 
8 q Fig. 1. 


is absorbed by the photosynthetic pigments of algal cells 
and, consequently, utilizable for growth. If we denote by e’ the extinction coefficient 
corresponding to this absorption, the quantity (L) of light absorbed by the photosyn- 
thetic apparatus may be expressed by ; 


ecg al 


ee eee Sada Re eee 
E=——Ahy (1—e“PN ) =" (1—eN ) 


in which V is the volume of the culture (V/A=D). 
Since the total amount of algae contained in the culture solution is NxV, the 


- mean quantity (L) of utilizable light assigned to each unit mass of algae is 
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Now, the rate of growth of algal cells can most simply be expressed by — a =P 


in which f is the time and & a constant which is a function of the quantity of 
available light, composition of nutrient medium, CO, supply, temperature, etc. The 
dependency of k upon the quantity of available light may be assumed to be 
GL 

where km is the maximum value of k which will be attained at a sufficient large 
value of i. and Xa constant which corresponds to the value of available light at 
which k=km/2. Both km and 2X» will be more or less dependent on the composition 
of nutrient medium, CQ, supply, temperature, etc. 

It should be noticed that, in general, the velocity of growth is suppressed at 
higher population densities, a phenomenon which is attributed, at least partly, to the 
accumulation of some autotoxin produced by algal cells. The mode of action of 
various antimicrobial substances has long been a subject of systematic study in our 
laboratory (cf. Tamiya, Yanagita & Suzuki, 1), and it has been revealed that the 
rate of growth of microorganisms is suppressed by various poisonous substances 


n 
rs = poe in which vg and v mean the 


velocity of growth in the presence and absence, respectively, of poisonous substance, G 


according to the general formula: 1— 


the concentration of the substance, ¢ and ” the constants which are characteristic to 
each poisonous substance as well as the test organism. In most of the poisonous 
substances investigated, and especially in those which are effective in minute con- 
centrations, the value » was found to be unity. If we assume for the autotoxin 
produced by algal cells the value m=1, we have 


In the case of algal culture, it may not be unreasonable to regard G as being 
proportional to NV. Based on these considerations we may write 


dN . 


; where v is a constant which corresponds to ¢ in Eq. (3). Substituting herein Eqs. — 
(1) and (2), and writing | . 


e!/ kin 


we obtain 
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aly te. yw ey AaRkmIp l—e PN’) 
dt W+N kmeDN+al(1—e PN ) 


Integration of this formula in general form leads to a rather complicated results ; 


NET res A ate GG) oe 


which is of little value for practical purposes. In the following we restrict our 
considerations to the cases in which N is very small or very large, ze. the cases 
corresponding to the earlier and later stages of culture. As is generally known, the | 
logarithmic growth curve of microorganisms usually shows three stages, namely the 
lag, logarithmic and stationary phases. Among these, the lag phase used to dissap- 
pear when the inoculation is made with an actively” growing seeding culture. It 
should be remarked that the present theory deals only with the process of growth 
observed after the lag phase is over, or those cultures in which the existence of the 
lag phase may be disregarded. 


Gi) Culture stages in which N is very small. 
If N is very small so that it is negligible compared with Ww, and 1—e-*PN may 
be equated to eDN, we have from Eq. (6) 


aNts —  aRmlh a 


If we denote the concentration of algae at the culture times ¢, and ¢,; by N, and 
N>, respectively, we obtain 


etd ee aRmIh : Bi N, 


These equations correspond to the phenomena which will be observed at the loga 
rithmic phase of growth. In this case the value & contained in Fq. (4)—in which 
the term W/C’+N) may be regarded as unity — assumes the following form: 


es, akmIy _ 2 
Tee a9 RS A Ne oie eaten ree Bey CO 


This value represents the tangent of the logarithmic growth curve at the logarithmic : 
phase, and, as shown in Fig. 2, it must be a function of light intensity (Jo). By 
plotting k against J, we may obtain a curve as illustrated in Fig. 3. (ef. Myers, 2) 


a — Strong light 


log N Be 
ee. Weak light 


Pin fk wm wh tk HK G4] He 750-760 “fam to me 10 8 
- From Eq. (8) it follows that (SF A =a, which tells us that the value a, as it | 
; 0 ‘ 


‘was defined by Eq. (5), is the tangent of the angle (@ in Fig. 3) which the k-Ip-curve 
_ makes with the Jy-axis at Iy0. Both a and km are the values which can be deter- 
= _ mined experimentally, and as will be shown later, they represent important factors 


in determining the yield from the algal mass culture. 
(iii) Culture stages in which JN is very large. 


If NV is very large, so that e~®PN can be neglected as a small term, Eg. (6) may 


_be transformed into 


a: which gives by integration, 


— , _ ehmp+al( A/V) € Pag te 1 Nz 
: to—h= Wkmal( A/V) x (N2 NU +ohancA/Vy *N2—ND. + Fa ae 


By differentiating Eq. (9), it is found that there is a certain stage at which 
_adN/dt becomes maximum. ‘The concentration of algae at this stage is 


DE Rigen Ba 


s 


oo The apparent rate constant of oe and the “ multiplication factor < 


= Hisar’ of growth at the respective stage. If the apparent rate constant is denoted ~ 
by k’, the growth rate at each stage is 


ct rs dinN 
dt =k'N or hh == 
onsidering a definite, but sufficiently short period of time, we may write 


1 N2 


P= inne ! tag Ae IC ras Na 
to—ty i. N, or F'19 footy logio N, 


in which R'o is the apparent rate constant in terms of common logarithm. In practice 
is also convenient to use the ratio N2/N, obtained at a definite time interval as a_ 
“measure of the apparent rate constant. We call the ratio N2/N, for one day 


interval the “ multiplication factor” and denote it by 7, namely, 


Ni+1 day 
i 
or In 1=F! ajday) ey con eae eh 
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The value 7 indicates to what extent the concentration of cells multiplies in a period 
of one day. 

At the logarithmic phase of growth, the “ apparent ” rate constant k’ represents 
the “real” rate constant k, as is apparent from Eq.(7). With the progress of 
culture both k’ and 7 decrease steeply. At later stages of culture (cf. Eq. (9)), 


cen = OkhlA/V) 
ph kmeN+al( A/V) 


which becomes smaller and smaller with the progress of culture. 


= 


(v) Harvest of algal cells from the culture. 

In the practice of algal mass culture, the harvest of algal cells will be begun 
when the population density of the culture attains an appropriate level. The harvest 
will be made either continuously at definite velocity or intermittently at definite 
interval, keeping in each case the total volume of the culture and its average popula- 
tion density constant. The stage of the culture must ‘be determined, at which the 
harvest will be made most efficiently and econumically. 

Let us denote by y the yield of algae to be obtained from the whole culture in 
a definite time interval. Then. . 


ee av oe Ss ee eer ae 


Considering Eq. (9), we may write 


ae yo akmIyN(A/V ) 
J=VX EN *% “kmeN+alA/V) 


As was discussed already, the rate of growth (dN/dt) becomes maximum when 
N takes the value given by Eq.(10). Substituting this value in (13), we find that 
the maximum yield (ym) to be attained is 


yl VVRmah(A/V) : 
ea See ee Bh ge Ry oe ee ee 


The maximum yields per unit volume of culture or per unit area of illuminated 


... C13) 


Ca 


surface are given by the following equations: 


Im =(- __V WR motly A/V) ) SNE mi hear naa O55 


V Vvkme +7 al A/V) 
ve gee V VRmoly a She eRe 
an = (geet Shel a ae eee: ) 


In practice it is convenient to calculate the daily yield (ya) by using the multipli- 


cation factor 7, according to the formula: 


Bae NV) oe tts etic ennts corte WD) 
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which may be derived from Eq. (12). In this formula v( Bet ) is the volume of 


culture which should be taken out daily for harvest and substituted by new culture. 


solution so as to keep the total volume of the culture constant. Low value of 


s. a 
( ae ) and high value of N are desirable from the view point of the economy of 


water handling. The maximum yield ym is obtained at the point where the value 


N ( zt ) is the highest. 


A typical example of the data obtained with a small-scale continuous culture of 


Chlorella ellipsoidea is reproduced in Fig. 4. In this case the highest value of ya/V 


was attained soon after the end of logarithmic phase, where the population density was 


a 0.375 gm/lit. It will be noticed that at this stage the multiplication factor 7(=1.9) 
eS i (or the apparent rate constant of growth: k’;9=0.28) was remarkably smaller than 
that found at the logarithmic phase (7=5.0, k'y=0.70). 

€ In this culture the maximum yield (y,,) was 4.24 gm/day, the maximum yield 
a ' per unit volume of culture (y,,/V) was 0.21 gm/lit.-day, and the maximum yield per 
= 


* 


Fig. 4. Course of growth of Chlorella ellipsoidea in a small-scale mass culture. 
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t ’ Days 
Total volume of culture (V), 20 liters; Area of illumination (A), 0.34m2. A/V 
0.17cm~1; Average intensity of incident light (2), 1,110 f.-c.; Temperature, 24-25°C. ; 
Composition of nutrient medium: KNO3 2.5 gm, KH2PO4 2.5 gm, MgSO4 +7 aq. 5.0 gm, 
FeSQq -7 aq. 0.0028 gm, Arnon’s A5 solution 1 ml per liter; Aeration with air containing 


7% COz; Concentration of nitrate and pH (5.5) were kept approximately constant 
throughout the culture. fis, 
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unit area of illumination (y,/A) was 12.6gm/m?-day. As may be seen from~Eqs. 
C14), ( 15) and (16), the maximtim yields are determined by five principal factors, 
h, km, a, A/V, and y. Among these the importance of J) may require no special 
comment; a few words about other factors might be relevant here in order to make 
clear the measures to be taken in our effort of enhancing the yield of mass culture. 

(1) km and a. Increase of both of these factors causes the increase of maxi- 
mum yields. As was discussed in paragraph (ii), these factors can be determined 


experimentally, and indeed even by small scale experiments in laboratory. By such 


experiments the search should be made for suitable culture media, temperature, the 


method of CO, provision etc. which will give large values of these factors. 

(2) A/V. It may be obvious that for obtaining high yield of algae the area 
of illuminated surface must be made as large as possible in proportion to the 
volume of the culture. It should only be remarked that this thesis applies to the 
yield from the whole culture system (ym) or to the yield per unit volume of culture 
(ym/V), but not to the yield per unit area of illuminated surface (4m/A), which, as 
is shown by Eq.(16), tends to decrease with the, increase of A/V. 

(3) . This value must be made large in order to obtain a good yield. As 
may be seen from the discussions made in paragraph (i), increase of this value | 
means decrease of the effect of autotoxins in the culture. The circumstances which 
will cause the increase of wv may be rather manifold, but in principle, they may be 
summarized as follows: 

(a) Suppression by some means of production of autotoxin from algal cells. 

(b) Removal or neutralization of the effect of autotoxin by some agent. 


(c) Increase by some means of resistance of algal cells to the effect of autotoxin. 


Summary 


The process of algal growth, as it is influenced by various external and internal 
conditions, was analysed kinetically, and from the view point of industrialization of 
algal mass culture, the conditions for obtaining high yield of algal cells were discussed 
and the problems to be investigated were suggested. 

This work was aided by the Grants in Aid for Fundamental Scientific Research 
and for Developmental Scientific Research from the Ministry of Education. 
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Contributions to the moss flora of mountainous 
districts in central Japan. I. 


By Noriwo TAKAKI* 
FEACULHE: =A ARTA SB IL Hae D ee OL * 


We have so many high mountains and high ranges in the central Japan covering 
the Prefectures of Niigata, Toyama, Ishikawa, Fukui, Yamanashi, Nagano, Gifu, 
_ Shizuoka and Aichi including Mt. Fuji of the highest altitude in Japan. at the top, 
: pee the ranges of Hida (North Alps), Kiso (Central Alps) and Akaishi (South Alps), all 

of which are the loftiest ranges in Japan and running north and south and the 

ae i volcano zones of Hakusan, Norikura and Fuji which are running across those ranges 
and elevating many volcanoes. They make the steepest district in Japan all together. 
Bes We can count fifteen of so high mountains as exceeding 3000m over the sea level 
S and leaving some snowy areas, big and small even in summer around their summits. 
: The moss flora in those mountain zones have not been investigated so well. I tried 
some collection trips there these several years and will keep on in future too. Con- 
_ sequently my collection i$ being increased gradually, and I am tempted to publish 
‘some “of my reports. Though the main stress of my investigation are being put on © 
areas above the sub-alpine zone, I also will report on the flora of the foot area of 
_ those high mountains which related so intimately with the former. in flora. x 
Jago At this opportunity I wish to express my best thanks to Dr. K. Sakurai of 
| Kyéritsu Pharmaceutical Univ., Dr. H. It6 of Tokyo Univ. of Literature and Science, 
; : Dr. Y. Horikawa of Hiroshima Univ. of Literature and Science, Dr. A. Noguchi of 
‘i oa - Univ. of Oita and Dr. S. Hattori of Hattori Botanical Laboratory for their kind 
guidance and criticism in the course of my study. Also I cann’t avoid the feeling of 


x 3 sincere thankfulness to Prof. M. Matsubara of my University, Dr. Y.- Kobayasi of 
; _ the National Science Museum of Tokyo and Dr. Herman Persson of Sweden my 
; os good friend overseas, all of which were so kind to me offering tremendous amount 7 
of advantages for my study. 
a) Coscinodon Spreng. in Finleit. Stud. Krypt. Gan. 281 (1804). 
a, 1) Coscinodon cribrosus (Hedw.) Spr. in Ann. Mag. Nat. Hist. 3,491 (1849). 


= — = a 


a * Biological Institute, Toyokawa, University of Nagoya. This study was performed partly wathas 
the Grant in Aid for Foundamental Scientific Research given by the Education Ministry. 
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Grimmia cribrosa Hedw. Sp. Musc. 76 (1801); Grout, Moss FI. N. Amer. 1, 18 (4933), 
Coscinodon pulvinatus Spreng. Einleit. Stud. Krypt. Gew. 281 (1804). 
C. Persoonii Hamp. Fl. 280 (1837). : 

Hab.: Siliceous rocks in sub-alpine region, not common. 

Loc.: Sugadaira Heights; Mt. Nekodake (2195 m, no. 907, July 10, 1912). 

Distr.: N. America, Greenland, Europe, Asia. 

This species is distinguished from the species of Grimmia by the character of 
leaves, which are plicate or rather costate at the back on each side of the nerve and 
of calyptra which are campanulate and plicate. 

b) Grimmia Ehrh. in Hedw. Fund. Musc. Frond. 2, 89 (1782). 

Subgenus Sehistidium Schimp. in Coroll. 45 (1856). 

b, 1) Grimmia apocarpa (L.) Hedw. in Sp. Musc. 76 (1801). 

Bryum apocarpum L. Sp. Pl. 1115 (1753). 

Grimmia strigosa Brid. Bryol. Univ. 1, 171 (1826). 

G. fusca Nees, Hornsch. et Sturm, Bryol. Germ. 120 (1827). 
Schistidium apocarpum Bryol. Eur. 3, fasc. 25-28, 7 (1845). 

S. apocarpum subsp. vulgare Loeske, Laubm. Eur. 1, 26 (1913). 

Hab.: Growing on shaded rocks everywhere, very common. 

‘Loc.: North Alps; Mt. Shirouma, Shésekkei (2300m. no 9550, Aug. 5, 1950), 
Futamata (890m, no. 9407, Aug. 4, 1950). Central Alps; Mt. Kisokoma (10C0m, no. 
3734, July 10, 1947). South Alps; Mt. Senjé, Todai (1250m, nos. 9764, 10113, Aug. 
16, 1950), Akagawara (1400m, no. 9815, Aug. 13, 1950). Kirigamine Heights; Mt. 
~ Kurumayama (2000 m, no. 8830, June 30, 1950), Yashimagaike (1500 m, no. 8830, July 
1, 1950). Sugadaira Heights; Daimydjinzawa (1400m, no 860, July 7, 1942). Mt. 
Yatsugatake: Mt. Akadake (summit, 2899m, no. 4826, July 15, 1948). Mt. Kaga- 
Hakusan (1100 m, no. 9292, July 28, 1950). 

Distr.: Widely distributed in the world. 

var. gracilis (Schleich.) Web. et Mohr. in Bot. Taschb. 131 (1807). 

Grimmia gracilis Schleich, Catalogus Helv. ed. 2, 29 (1807). 

G. trichodon Brid. Bryol. Univ. 1, 171 (1826). 

G. apocarpa var. Schleicheri Brid. Bryol. Univ. 1, 169 (1826), 
Schistidium apocarpum var. gracile Bryol. Eur. 3, fasc. 25-28, 7 (1845). 
S. gracile Limpr. Laubm. Deutsch. 1, 705 (1889). 

Hab. : On dry rocks in mountain land. 

Loc.: North Alps; Mt. Shirouma, Futamata (800m, no. 9421, Aug. 4, 1950). 
South Alps; Mt. Akaishi, Hirokawara (1300 m, no. 6672, July 17, 1949), Todai (900m, 
no. 9742, Aug. 13, 1950). Mt. Yatsugatake; Seizaigoya (1600 m, no. 4699, July 15, 


1948). 
Distr.; Europe, Caucasus, Himalaya, Central Asia, N. America, 
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A—G Grimmia apocarpa var. pulvinata (Hedw.) Grout (Specimen no. 6813). 

H—N G. apocarpa var. conferta (Funck): Spreng. (no. 911). 
A. Plant enlarged. x19. B. Capsule without lid. x19. C: Leaf. 27. D. Basal 
part of leaf. x250. EE. Cells above the alar part of leaf. x250. F. Cells near the leaf — 
apex. x 250. G. Perichaetial leaf. x27. H. Plant enlarged. x17. I. Capsule with- 
out lid. x31. ‘J. Peristome teeth. x175. ~K, L. Leaves. x39. M. Leaf cells from 
base. x 225. N. Cells near the leaf apex. x 225. 


_ var. pulvinata (Hedw.) Grout in Moss FI. N. America 2, part 1, 16 (1933). CFig.1) 
Gymnostomum pulvinatum Hedw. Sp. Musc. 36 (1801). 
Schistidium pulvinatum Brid. Mant. 21 (1819). 

Anodon pulvinatus Rabenh. Deutschl. Kryptfl. 2, 154 (188). 
Grimmia Hoffmanni C. Muell. Syn. 1, 789 (1849). 
G. flaccida Lindb. Musc. Scand. 30 (1879). 
Schistidium apocarpum subsp. pulvinatum Loeske Mon. Eur. Come 61 ¢ 1903). 
Hab.: Siliceous rocks in alpine region. 
Sy Loc.: South Alps; Mt. Higashidake (3146 m, no. 6813, July 17, 1949). New to. a 
3 ‘the flora of Japan! - 


Distr: Central Europe, South Finland, Tenerife, Algiete Caucasus, N. America, — 
© Abyssinia. 


_ The basal cells of leaves are rectangular and peristome is rudimentary or Sheet : 
var. conferta (Funck)’ Spreng. in Linn. Syst. Veg. ed, 16, 4, 153 (1827). (Fig. ae 
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Grimmia conferia Funck, Moostach. 18 (1821). 
G. latifolia Brid. Bryol. Univ. 1, 162 (1826). 
Schistidium confertum Bruch et Schimp. Bryol. Eur. 3, fasc. 25-28, 7 (1845). 
Grimmia pruinosa Wils., Schimp. Syn. ed. 2, 241 (1876). 
G. apocarpa subsp. conferta Dixon, Stud. Handb. Brit. Moss. ed. 1, 132 (1896). — 
Schistidium apocarpum subsp. confertum Loeske, Laubm. Eur. 1, 35 (1913). 
Hab.: On dry rocks in sub-alpine region. 
Loc.: Sugadaira Heights; Mt. Nekodake (2195m, no. 911, July 10, 1942). New | 
to the flora of Japan! 
Distr.: Europe, Caucasus, N. America, S. America. 
Subgenus Eugrimmia C. Muell. in Syn. 2, 783 (1851). 
b, 2) Grimmia alpestris Nees in Bryol. Germ, 2, 139 (1827). CFig. 2) 
Dryptodon pulvinatus var. alpestris Brid. Bryol. Univ. 1, 198 (1826). 
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A—G Grimmia alpestris Nees (Specimen no. 1044). 

H—O_ G. incurva Schwaegr. (no. 4749). 
A. Plant enlarged. x14. B, C. Leaves. x39. D. Perichaetial leaf. x27. FE. Alar 
cells of leaf. x 225, F. Cells of apical part of leaf. x 225. G. Apex of leaf. x95. 
H. Plant enlarged. x 14. I. J, Leaves. x27. K. Perichaetial leaf. x 24. L. Basal 
part of leaf. x225. M. Cells of middle part of leaf.. x 250. N. Ditto, of apical part. 
x 250. O. Peristome. x 175, 
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Gumbelia alpestris Hampe, Bot. Zeit. 124 (1846). : 

i: Hab.: On siliceous rocks in alpine and sub-alpine region. 

: Loc.: North Alps; Mt. Shirouma, Nebukadaira (2100 m, no. 9536, Aug. 5, 1950), 

Son’eigoya (2750 m, no. 9568, Aug. 5, 1950). South Alps; Mt. Senjd (30 0m, nos. 

9990, 9996, Aug. 14, 1950), Koshibuyu (1000 m, no. 6597, July 17, 1949). Central Alps; 
Mt. Komagatake (summit. 290)m, no. 1044, Jnly 18, 1949). New to the flora of 
Japan! 
Distr.: Europe, N. America, Asia. 
b, 3) Grimmia elongata Kaulf. in Sturm. Deutschl. Fl. 2, Heft. 15 (1815); 
‘Noguchi in Trans. Nat. Soc. Formosa 26, 140 (1936). 
Grimmia orientalis Wils., Kew Journ. Bot. 9, 323 (1857). 

a Hab.: On dry siliceous rocks in alpine region. : > 
Loc.: Mt. Fuji; Omiyaguchi (3300m, no. 9013, July 22, 1950). 
Distr.: Central Europe, Scotland, Norway, Lapland, Caucasus, Himalaya, North 

Ural, East Siberia, Greenland, Japan, Formosa. ; 
This species is very rare in Japan, hitherto been known only from Mt. Yarigatake. 
b, 4) Grimmia pilifera Beauv. in Prodr. 52 (1805). 
Grimmia apocarpa var. pilifera Brid. Sp. Musc. 1, 97 (1806). 
G. pencilvanica Schwaegr. Suppl. 1, 91 (1811). 
G. pensylvanica var. Bestit Grout, Bryologist 7, 6 (1904). 
Hab.: Common on dry rocks in lower mountainous district. 
Loc.: North Alps; Mt. Shirouma (900m, no. 9452, Aug. 4, 1950). Central Alps : ‘af 

g Mt. Kisokoma (1000 m, no. 3726, July 10, 1947). South Alps; Todai (930m, no. 9741, 

Aug. 13, 1950). 7 

Distr.: East Asia, Japan, N. America, Mexico. 

b,5) Grimmia ovalis (Hedw.) Lindb. in Acta. Soc. Sc. Fenn. 10, 75 (1871). 
Dicranum ovale Hedw. Musc. Frond. 3, 81 (1792). . 
Bryum ovale Hoffm. Deutsch. Fl. 2, 172 (1796). 
Grimmia ovata Web. et Mohr. It. suec. 132 (1804); Horikawa in Asahina, _ 

Nippon Inkwashokubutu Dukan 897, pl. 431 (1939). er 
G. neilgherriensis C. Muell. Bot. Zeit. 62 (1853). 

G. lurida Wils. Kew. Journ. Bot. 9, 44 (1857). 
G. ovata var. euovata Loeske, Laubm. Eur. 1, 113 (1913). 
* Hab.: On siliceous rocks in alpine region. ct 6 aaa 
Loc.: North Alps; Mt. Shakushidake (2700 m, no. 7055, Aug. 1, 1949), Son’eigoya a 

(2750 m, no. 9554, Aug. 5, 1959). South Alps; Mt. Higashidake (3000m, no. 6818, 

ae July 17, 1949). Mt. Yatsugatake; Mt. Akadake (2899m, no. 4801, July 15, 1948), 

Mt. Nakadake (2800 m, no. 4758, July 15, 1948), Mt. Yokodake (2800 m, no. 4744, July - 
15, 1948). Mt. Kaga-Hakusan; Gozenmine (2700 m, nos. 9328, 10144, July 30, 1950), 
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Mt. Fuji; Yoshidaguchi (3600-3700 m, no. 9070, July 22, 1950). 

Distr: Europe, N. America, Himalaya, Caucasus, Ceylon, North and East Asia, 
Chukchis, Japan. 

- This species is common throughout the alpine region in central Japan. 

b, 6) Grimmia incurva Schwaegr. in Suppl. 1, 90 (1811). (Fig. 2) 

Dryptodon contorius Brid. Bryol. Univ. 1, 199 (1826). 
Grimmia contorta Schimp. Syn. ed. 1, 209 (1860). 

Hab.: On exposed siliceous rocks in alpine region. 

Loc.: Mt. Yatsugatake; Mt, Akadake (2899 m, no. 4749, July 15, 1948). New to 
the flora of Japan! . 

Distr.: Europe, Greenland, Caucasus, Mongolia, N. America. 

b, 7) Grimmia Hartmani Schimp, in Syn. ed. 1, 214 (1860). 

Grimmia incurva Hartm. Skand. FI. 376 (1849). 

G. sphaerocarpa Stirt. Scot. Nat. 9, 36 (1887). 

Dryptodon Hartmani Limpr. Deutsch. 1, 789 (1889). 

Grimmia Hartmanii subsp. vulgaris Loeske, Mon. Eur. Grimm. 177. (1930). 

Hab.: On dry rocks in sub-alpine region. 

Loc.: North Alps; Mt. Shirouma (1200m, no. 6853, Aug. 1, 1949). Sugadaira 
Heights; Daimydjinzawa (1400 m, no. 860, July 7, 1942). Kirigamine Heights; Yashi- 
magaike (1500 m, no. 6540, June 27, 1949). 

Distr.: Europe, Caucasus, N. America, Japan. 
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This species is easily recognised by the apical clusters of brown gemmae on 
some of the terminal leaves. 
var. anomala (HWampe) Moenk. in Laubm. Eur. 369 (1927). 
Grimmia anomala Hampe apud Schimp. Syn. ed. 2, 270 (1876). 
Dryptodon anomalus Loeske, Hedwigia 49, 32 (1910). 
Grimmia Harimani var. alpinoborealis Loeske, Laubm. Eur. 1, 141 (1913). 
G. Hartmanii subsp. anomala Loeske, Mon. Eur, Grimm. 182 (1930). 
Hab.: On dry rocks. : 
Loc.: Pref. Niigata, Kotaki-mura (no. 11659 in Herb. K. Sakurai, Coll. N. Iwa- 
saki, July 31, 1938, Det. H. N. Dixon). New to the flora of Japan! 
Distr.: Europe, Caucasus, N. America. 
This variety is remarkable for its leaf cells which are more or less papillose and 
quadrate or shortly rectangular at the base. 
b, 8) Grimmia decalvata Card. in Bull. Herb. Bois. 332 (1908). 
Coscinodon japonicus Sakurai apud Takaki in Journ. Jap. Bot. 19, 407, fig,a9> 
(1943) Syn. Nov. 
Hab.: On rock cliffs in alpine region. 
Loc.: South Alps; Mt. Akaishi (3000 m, no. 6827, July 17, 1949), Daishdjidaira. 
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Fig. 3. Grimmia andreaeoides Limpr. (Specimen no. 6585) 


5 A, B. Leaves. x 38. C. Apical part of leaf. x 250. D. Alar cells of leaf. x 250. E Cells — 
; above the alar part of leaf. x 250. FF. Cells of middle part of leaf. x 250. G. Gemmae. x175._ 4 


- (2700 m, no. 6767, July 17, 1949). Mt. Kaga-Hakusan; Gozenmine (2600-2700 m, nos. 
- 9327, 9335, July 30, 1950). Mt. Yatsugatake; Mt. Yokodake (2800m, no. 4739, July a 
15, 1948). Sugadaira Heights; Mt. Nekodake (2195 m, no. 877, July 7, 1942, Type of © 
Coscinodon japonicus Sak.). Mt. Fuji; (summit, 3700m, nos. 9031, 9032, July 22, 

1950). : 

Distr.: Endemic in Japan. ; 

ee _ Coscinodon japonicus Sakurai was found by the author at the Sugadaira Heights 
and was denominated by Dr. K. Sakurai. However this species is not supposed to 


belong to Coscinodon but to the genus of Grimmia, because it has no calyptra 
ie j campanulate and plicate.which is characteristic to the former genus. He investigated 
: it in details recently finding it being nothing but the G. decalvata and decided 
former being a synonym of the latter. 3 
a b, 9) Grimmia andreaeoides Limpr. in Laubm. 776 (1889) ; Moenkem. in Rabenhe 
2 _ Krypte. Fl. 4, 359 (1927). CFig. 3) 

: Hab.: On dry rocks in lower mountainous district. a G. 
: Loc.: South Alps; Okawara (700 m, no. 6585, July 17, 1949). ae to the flora. 
£ ~ of Japan! 
‘i Distr.: Europe. is 
This species is remarkable for the presence of gemmae in the axiles of the = 
leaves. 3 ; 
b, 10) Grimmia akaishi-alpina Takaki sp. nov. (Figs 4) — = ; 
Planta gracilis, caespitosa, caespitibus mollibus, densissimis, superne lutescenti-viridibus, medio 


; sordide fusco-viridibus, inferne fuscescentibus, haud nitidis. Caulis suberectus, ca. 1-1.5cm longus, 


Sept.—Oct. 1951 Bot. Mag. Tokyo, Vol. 64 No. 759—760 181 


pr rohan ESTs 
MIAN ARAROO 


Fig. 4. Grimmia akaishi-alpina Takaki (Specimen no. 10137). 


AS a Plants <2. B. Capsule with lid. x19. C. Young capsule with calyptra. x19. 
D. Peristome. x 108. E, F, G. Leaves. x19. H. Apex of leaf. x57. I. Cells of 
alar of leaf. x 200. J. Ditto, above the alar. x 200. K. Ditto, of middle part. x 200. 
L. Ditto, of apical part. x 200. M. Perichaetial leaf. x19. 


simplex vel dichotome ramosus, infra medium plerumque denudatus, apice subito dense foliosus. 


Folia sicca imbricata, madida erecto-patentia, lanceolata vel lanceolato-linearia, supra medium 


’ carinata, longissime piliforme hyaline attenuata, usque ad 2-2.5mm longa, basi ca. 0.5mm lata, 


margine plana vel in toto anguste recurva; nervo excurrente, longe vel breve pilifero, pilis hyalinis, 
humile papillosis; cellulis laminalibus laevibus, basilaribus rectangulis, 42-45p. longis et 10-12p. latis, 
paulum sinuosis, versus margines quadratis, in medio folii hexagonis, incrassatis, haud sinuosis, 
apicibus quadratisy minoribus. Bracteae: perichaetii internae foliis similes sed longiores ad 3mm 
longae. Seta erecta, ca. 3-3.5mm alta, tenuis, dilute lutea, laevis. Theca erecta, oblonga, sym- 
metrica, ca. 1.1-1.3 mm longa et ca. 0.55-0.65 mm crassa. Operculum e basi conico-rostratum, rostro 
stricto cylindrico, apice obtuso. Peristomium simplex, exostomii dentes lineari-lanceolati, ca. 0.24- 
0.26mm longi, rubri, in toto minutissime et densissime papillosi. Calyptra juvenilis cylindrico- 
conica, ca. 2mm longa, laevis. 

Hab.: On dry rocks in alpine region. 

Loc.: South Alps; Sensui pass (2700 m, no. 10137, Aug. 15, 1950). 

This new species is distinguishable from other species by its habit and conspicuous 
hexagonal cells of middle part of leaves. 
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a, 1). ~Coscinodon cribrosus (Hedw.) Spr. ¥ “> a+r « 
b, 1) Grimmia apocarpa (L.) Hedw. ¥ 8 Vv 237 ° 
var. gracilis (Schleich.) Web. et Mohr. *& YN¥HV YS 327 
& var. pulvinata (Hedw.) Grout » 27 (Hi) #8 Ov sas + CBR) HARE 
eS ee : var. conferta (Funck) Spreng. 7+~ (FL) FRO vs2a7 GHB) FASE 
eS G. alpestris Ness 77 Pa2¥RVYaa7 (HP) DAME 
G. elongata Kaulf. y YN¥RUYsaar 
G. pilifera Beauv. 7 ¥# VY S247 
G. ovalis (Hedw.) Lindb. U¥ HRV Y 227 
G. incurva Schwaegr. FF UX KY Ys a7 CHE) HAH 
G. Hartmani Schimp. y= 7 Y 277=F + 
: var. anomala (Hampe) Moenk. 4 #* (38) v7 9ST, eR * GH) HARE 
_b, 8) G. decalvata Card. 2 ¥¥¥ ROY S27 
: $ b, 9) G. andreacoides Limpr. 79 > 7 =F + GR) AAME 
SEE 9 Fe 10) G. akaishi-alpina Takaki Fadv¥RvY sa (BES) Hi 
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Seizi TATUNO: Weitere Untersuchungen tiber die Polyploidie und geographische 
Verbreitung bei Dumortiera hirsuta. V. Verbreitung von D. hirsuta 


an die Kalkgebieten in Japan u. Formosa. 
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Fig. 1. APSRUBEOAR BUCK 3 7 Vs TT O— FEO TMi 
(Verbreitung der monoploiden Varietaten von Dumortiera hirsuta an 
die Kalkgebieten in Japan u. Formosa). 
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Resumé 


1) In dieser Arbeit untersuchte ich die Beziehung zwischen der Verbreitung der 


drei Varietaten (n=9, 18, 27) von Dumortiera hirsuta und geologischen Formation in S: 


30 vershiedenen Orten der Kalkgebieten von Japan u. Formosa. 
2) Ubereinstimmt mit Ergebnisse meiner friiheren Beobachtungen (1941, ‘50a, b) 
wurden die 9-chromosomigen Varietaten nur auf einigen kalkhaltigen Gesteinen, und 


die 18- und 27-chromosomigen Varietaten aber nicht nur auf dem kalkhaltigen ~ 


Gesteine, sondern auf einigen anderen Arten der Gesteinen getroffen. 


3) Auch die 18- und 27-chromosomigen Varietaten wurden am Boden, der mehr oa 


Humus als im Boden der 9-chromosomige Varietat enthalt, gefunden. 
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Summary 


The relational twists of chromonemata in prophase of pollen mitosis originate 
from the major spirals in meiotic second anaphase. The major spirals elongate 
longitudinally during the resting stage. Therefore, every gyre of major spirals give 
rise to two relational twists in prophase of the pollen mitosis. There were observed 
as many as 17 twists in an-arm of chromosome A, which shows only 11 major 
spirals at meiosis. This is one of the evidences supporting the above conclusion 
that the relational twists result from the meiotic major spirals. 

The number of twists decreases to none until metaphase. Modes of unravelling 
of the twists were classified into 5 types according to the positions where unravelling 
takes place. The first type comprises chromonemata showing unravelling, which 
covers evenly throughout the whole arm length. The second, third, forth and fifth 
represent the types of unravelling which happen in precedence at distal end, kineto- 
chore region, middle portion; and both distal and kinetochore region respectively. 
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Aw EHTS, HP Alli ru LAE AE IK Fucosanblasen  Physoden (#7 Wet B 
2A6NS4, BFOLIAL Fur RCHEsHAW CL » FArarA ces nrprtsKEo 
EWOLBKAOD, PREG LORPIERTS So 

W7%FZ7*¥ Dictyota dichotoma (Huds.) Lamour. (HT b RHA) ep eet 
BED, CUCM TISRA RH LEW. 

SAGAR 7x SAV SS SO fe MAT ea TER SE AED BRATS ANA FEZ 

KC RBY & WI 2 WO Te RF DB RE IE 6 RIO EE RTS 


Summary 


The author has discovered by microchemical tests that the numerous small 
vesicles in the cells of frond tissues and rhizoids of Déctyopteris divaricata (Okam.) 
Okam. contain a kind of essential oil consisting of some terpene compounds which 
have never been reported in seaweeds heretofore. These vesicles are seemingly 
identical with “Fucosanblasen” named by Kylin or “ Physoden” by Crato. 

After some qualitative tests, the following characters are observed: 

1) they are highly refractive (being probably responsible for the iridescence 
of the frond) ; oe 

2) they are stained red with Vanillin and conc. HCl; 

3) they turn black on treatment with osmic acid; 

4) they give no coloration with methylene blue; and 

5) they are distinguished from tannin by their solubility in fat solvents such 
as ether and benzol. 
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Kyuichi SAKURAI: Mosses in the estate of the Ise Grand Shrine I. 
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(1) Fissidens (Serridium) Magofukui Sak. n. sp. (Fig. 1,a-b). Ad rupes humidas. — 
Species F. cristato vel F. serrulato similis, caespitosus, caespitibus densis, compla- 
natis, fuscescentibus, rigidis, opacis. Caulis 2.5cm longs, suberectus plerumque simplex, 
fertilis breviuscule pauci-ramosus. Folia siccitate incurvata, madore erecto-patentia, 
e basi subdecurrente late lanceolata, acuta, usque ad 3mm longa, 0.7 mm. lata. 


nye oh ng rp ee Darin § 


Lamina vera ad 1/3 folii producta, lamina dorsalis ad basin nervi enata subrotunda, 
-- marginibus folii supra medio irregulariter acutiuscule dentatis. Costa valida, pellucida, 


excurrente. Cellulis in toto rotundato-quadratis, densissimis, papillosis, obscuris, mar- 


a ere 


ginibus 4-5 seriate majoribus, pellucidis. Seta 7-8mm alta, crassiuscula, cygnea. 
Theca conica vel urceolata, crassa, sicca sub ore constricta, 0.5mm longa. 
Prov. Ise, Watari-gun, Miyamotomura (Leg. T. Magofuku. Typus in Herb. K. 
Sakurai NO. 17448 21-march-1941). 
YVRERRADIDAS: KALI HOMA SAN OME BEANIE ST 4 — Hb Re tb Az 
Fo F. cristatus KO ike EKO MCE TRIN S So 
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‘ F. Magofukui . F. cristatus 
a)’ HYPE I pul a) fiintkAD ze d i 
+b) MIRE RIEU, HOLS DES bd) MIMD KRTSLLS CRIES 
cc) F385 7-8mm. c) F38ii 5mm. ; 
vi d) Lamina vera (& 2/3 ; d) Lamina vera (& 1/2 
j ‘ Lamina dorsalis ORL Lamina dorsalis OF DoF 


e) MAAS ICED EM—ORKRS HD ©) WNATACRAS HE HK 2S 


(2) Fissidens pachy-aristatus Sak. in The Bryologist 39 1936. 
Prov. Ise, (Leg. T. Magofuku, Herb. K. Sakurai No. 19161). 
BINETAROIVAS: JRL ABA TESE TEU LIC PME Sik OCIA BOO 
EL THS— 
(3) Heterophyllium nemorosum Kdb. in Rabenh. Kryptog.-fl. 4 Musci 872. 
ae Prov. Ise, Gegu (Leg. A. Tsutiga in Herb. K. Sakurai No. 12116 12-Dec.-1937 ) 
New to the Japanese Bryoflora. 
SY AP AH ? AMER Hi Me S he S DAWA EAS KD IE ARI SEALS 25 
(4) Haplohymenium magnirete Sak. n. sp. (Fig. 1, cd). Planta tenerrima, 


ee ee ee 
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caespitosa, caespitibus densis, viridissimis. Caulis elongatus, repens, 1-2cm longus, 
ramosus, ramis ascendentibus, valde capillaceis, irregulariter laxe ramulosis, apice 


caudiformiter attenuatis, 4-5 mm longis, dense foliosis. Folia ramea sicca imbricata, 


'. madore erectopatentia, lanceolata, sensim acuminata, subacuta, microphylla, usque 


ad 0.3mm longa, marginibus papilloso-crenulatis. Costa subpellucida, ad 1/4-1/5 folii 
producta ; cellulis laxioribus, magniretis, irregulariter quadratis, humiliter papillosis. 
Rupicola. Caetera deest. 

Prov. Ise, Gegu (Leg. T. Magofuku. Typus in Herb. K. Sakurai No. 17413, 17415 
6-Nov.-1949). 

FrAFVAbAIRAA? Aine wD CMM, KEG COE pi RACAL B EO bi AE 
Fo PISA LTS ws), HMI, MII CHAK UTHY Lo 

(5) Acroporium nipponense Sak. (=Trichosteleum flagelliferum Sak. in Bot. 
Mag. 1932; Acroporium flagelliferum Sak. in Bot. Mag. 1934). 

Prov. Ise, Gegu and Naigu, valde communis. 

AREFNTHEVY AS? bHOMK KT He4LAUE UD, Brotherus (kD Brazil & 
DCA OFRS D CRN S LIEDSMAKA Do AMAA ODF CAL KU 3 HE 
Cis (272 & ¢ SOAR GAS 

(6) Herpetineurum attenuatum Okam. var. flagelliferum Sak. var. nov. Fla- 
gella capillacea, numerosissima, usque ad 2-5cm longa. 

. Proy. Ise, Jingu, ad ligna (Leg. T. Magofuku. Typus in Herb. K. Sakurai No. | 
19168 21-Sept.-1950). 
AFR YLIFTHERE Hees S—in CHBAVAHAKREET 

(7) Rhizogonium armatum Sak. in Bot. Mag. 55, No. 653. 

Prov. Ise, Shimaji-yama (Leg. T. Magofuku, Herb. K. Sakurai No. 19270 24-Aug.- 
1950). 

SKF EAR DS? ASV PINCHES 2 DIME EM eS EBL ARS 
AFG , 

(8) Sematophyllum argenteum Sak. n. sp. (Fig. 1, ef). Lignicola. Planta tener- 
rima, in toto argentea vel lutescenti-albida. Caulis repens, hic illic fasciculatim 
radiculosus, infra 2cm longus, irregulariter ramosus, ramis brevis, 5mm _longis, 
dense foliosis, cum foliis 1.5mm latis. Folia sicca erecto-patentia, depressa, caulina e 
basi subconstricta oblongo-lanceolata, sensim acuminata, apice persaepe semitorta, 
infra medio anguste revoluta, subundulatula, integra, usque ad 1mm longa, 0.3 mm 
lata, enervia vel brevissime binervia. Lamina in toto pellucidissima, cellulis anguste 
linearibus, flexuosulis, basin versus laxioribus, basilaribus incrassatis, quadratis, aur- 
eis, alaribus oblongis, subvesiculosis. Seta 1cm alta, sublutea. Theca ovalis, 0.7 mm 
longa, 0.5mm crassa. Perichaetium internum oblongo-lanceolatum in pilo attenuatum. 


Prov. Ise, Naigu and Gegu (Leg. T. Magofuku, Typus in Herb. K. Sakurai No. 
16393 Nov.-1950). | 
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Fig. 1. a-b. Fissidens Magofukui Sak, a 23% x1, b #% x15. cd. Haplohymenium 
- magnirete Sak. c Wt BRK, d HE «15. e-f. Sematophyllum argenteum Sak. e F¥€ x15, f 
ies x15.  g-i. Rhaphidorhynchium Magofukui Sak. g FHE x15, h WM x15, i HE x15. 26 
~ Helicodontium sanctum Sak. j AU x4, k RAE x15, 1 eR x15. m-o. Thuidium xantho- Be : 


Se Oe aor,” 
basis Sak. m 24% x10, n NEEM x10, o MIRE x10. A, 


: 9) Rhaphidorhynchium Magofukui Sak. n. sp. (Fig. 1, gh). Planta gracilis, 
-cacspitosa, caespitibus sordide lutescenti-viridis, opacis. Caulis repens, 2cm longun nba 
lense eee, ramosus, ramis 5-7 mm longis, breve. sett dense eben a a 


: ovato- eaeeolata. falcatula, saepe tereto-falcata, sensim in pilo attenuata, concaviuscula, > < 
3 Re 
integra, 1mm longa, 0.3mm lata, enervia; folia ramea supra medio serrulata. is 


i 


ellulis faminarum 1 linearibus, levibus, basin versus piers pera ses bransee 


> 
a 


“Tonge asticnd selma falcatum. eubitiaiath kollenchymatosum. 


nF ot ; ‘prov. Ise, Gegu (Leg. T. Magofuku. Typus in Herb. K. Sakurai No. 19271 5 * 
- Nov. 1950). i 
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therella Yokohamae |i WS 2 % FRM Kollenchymatés *%Az LICK DKW 


4dh Lo haw LICAES., AE No. 552 (1932) p.747 ic Rh. tanegashimense Sak.-&U 


THK LEO Ectrothecium ohshimense Card. et Ther. ¢ fl—fCOF ZOMYALT, 

(10) Helicodontium sanctum Sak. n. sp. (Fig. 5). Lignicola. Planta pusilla, 
caespitosa, caespitibus densissimis, intricatis, rigidiusculis, depressis, viridis vel luteo- 
viridis, sericeis. Caulis repens, 1-1.5cm longus, subpinnam ramosus, ramis brevibus, 
suberectis, breve ramulosis, dense foliosis, cum foliis 0.6mm latis. Folia sicca imb- 
ricata, madore haud mutata, e basi latissime triangulata, apice homomallula, superne 
minutissime serrulata, 0.3mm longa, 0.2mm lata, enervia vel obsoleta. Lamina 
pellucida, cellulis in medio folii breve linearibus, flexuosulis, sublaxis, basin versus 
laxioribus, subquadratis, hic illic papillose exstantibus, alaribus densissimis, quadratis, 
chlorophyllosis, minutis. Seta 3mm longa, curvatula. Theca ovalis, 1mm _ longa, 
0.6mm crassa. Peristomum bene evolutum. Operculum obtuse rostratum. Annulus 
subquadratus, Iutescente. Exostomii dentes anguste lanceolati, obtusi, in toto dilute 
lutescenti, infra 2/a transverse striati, dein minutissime papillosi, marginibus subhy- 
alinis, cristato-papillosi; corona basilaris alta, lutea; endostomium processus dentium 
fere longitudinis, carinatis, in carina rimosi, lutei,. papillosi. Spori ‘virides, irregula- 
riter rotundati, papillosi. 

ee ini Ree 
Li, MEOMAMER DESMARAIS, NOMS 3 BFR UMEL. AGE Now 
615 \ Helicodontium japonicum Dix. et Sak. (1938) § UT3#RE UE cineaoe 
kiustana Dix. et Ther. & f— flr Oz ZOB4ZLT. 

(41) Thuidiurn (Euthuidium) xanthobasis Sak. n. sp. (Fig. 1, Pe Caes- 
pites latissimi, laxi prostrati luteo-virides, opaci. Caulis assurgens vel prostratus, 
crassiusculus, 5-7cm. longus, divisus, divisionibus pluribus ramis 1cm. longis, 
rigidis, breviter pinnatis, ramulis persaepe flagelliformiter attenuatis. Filis poly- 
morphig, articulariter et papillose obtectis. Folia caulina e basi late cordato trian- 
gulata subito in taeniaeforme et laticuspe attenuata, apice saepe contorta vel — 
contracta, marginibus papillose crenulatis, basi bi-tri-plicatis, usque ad 1mm longa, 
0.8mm lata; costa basi pervalida, sub apicem folii evanida. Cellulis oblongis, 1-2 
alte papillosis, basin versus laxioribus, infimis aureis vel rubro-aureis. Folia ramu- 
lina minora, anguste triangulata, pellucidissima. laxiretis, spinoso-papillatis. Sterile. 

Prov. Ise, Naigu, Maruyama-dani (Leg. T. Magofuku. Typus in Herb. K. Sakurai 
No. 17438 25-Novemb.-1949). 
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Sinske Hattori: Some genera of Hepaticae being excluded 


from the flora of Japan 


WERE: AHAB 7 Oe > URNS <A eT 


Recently I have pointed out that such genera as Tylimanthus and Clasmatocolea 
should be rejected from the flora of Japan (Cf. Journ. Jap. Bot. 24, 151-153, 1949, 25, 
46-47, 1950). There remain, however, seven more genera which are to be excluded 
from Japan. Here I wish to make brief remarks upon them. 

1) Alobiella Schffn. Three endemic species were reported from Japan by Ste- 
phani: they are A. latifolia St. (Sp. Hep. 3, 353, 1908), A. rufa St. (1.c. 3, 353, 1908), 
and A. parvifolia St. (1.c. 3, 352, 1908). All of them, however, should be transfered 
to the genus Nardia or its allied. Moreover, they seem to be closely related or con- 
specific with each another. 

2) Bryopteris Lndnb. The only representative in Japan, B. Okamurensis St. in 
Icon. Hepat. (inedit.) is identical with Ptychanthus striatus (L. et L.) N. and naturally 


attributed to the latter. © 


» 3) Cheilolejeunea Schffn. Ch. scalaris St. endemic to Japan has been transfered 
to the genus Lejeunea (Cf. S. Hattori in Bot. Mag. Tokyo 58, 1, f. 7, 1944). The 
record of Ch. intertexta (Lndnb.) St. from Japan (Stephani in Bull. Herb. Boiss. 5, 
79, 1897; Makino in Bot. Mag. Tokyo 11, 35, 1897) are caused by misidentification 
of Stephani. Consequently, the present genus is to get out of our area. f 
4) Dicranolejeunea Schffn. The only representative in Japan, D. japonica St. 
(Sp. Hep. 6, 386; 1923) is identical to Nipponolejeunea pilifera (St.) Hatt. (Bull. Sci. 
Mus. Tokyo, 11, 125, f. 76, 1944) =Pycnolejeunea pilifera St. (Sp. Hep. 5, 624, 1914). 
5) Funicularia Trev. The only representative in our area, F. japonica St. (Sp. 


Hep, 6, 70, 1917) is synonymous with Conocephalum supradecompositum (Lindb.) St. 


(Bull. Herb. Boiss. 5, 78 & 82, 1897), one of the most common thalloid forms in our 
country. 


6) Monoclea Hook. Stephani (Sp. Hep. 1, 352, 1900) recorded M. Gottschei 


Lindb. in our area, depending upon a sterile material collected by U. Faurie at 


Yamakita basi Fujiyama (no. 383). I have examined the material deposited in the 


herbarium of Kyoto University and have found that it was only a young plant of 


Dumortiera hirsuta (Sw.) R.B.N. 

7) Rectolejeunea Evs. 2. nankaiensis St. (Sp. Hep. 5, 698, 1914) endemic to 
Japan is the only representative of the present genus. This is, however, closely 
related to Lejeunea nipponica Hatt. (Bull. Sci. Mus. Tokyo, 11, 109, f. 67, 1944), L. 
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scalaris (St.) Hatt. (Bot. Mag. Tokyo, 58, 1, f. 7, 1944), or L. japonica Mitt. (Trans. 
Linn. Soc. London, 2. 3, 203, 1891). Therfore, I propose the new combination,— L. 
nankaiensis (St.). : 

Further, there are tow genera which are very doubtful whether they really 
occur in our area or not: 

1) Corsinia Raddi. Stephani (Bull, Herb. Boiss. 5, 78, 1897) and Makino (Bot. 
Mag. Takyo, 11, 35, 1897) reported C. marchantioides Raddi (now synonymous to C. 
coriandrina Lindb.), basing upon a material collected by Makino at Kochi City in 
Shikoku. Excepting Makino’s collection, I have never heard that the present species 


was found in our area. Although I could not see Makino’s collection, I believe that 


_ their records are caused by mistake. 


2) Sauteria Nees. Austin (Proc. Amer. Acad. Sci. Philadelph. 21, 229, 1867) 
described S. crassipes, founded on the collection of Rodgers Exp.; the locality lacking 
detail seems to be unreliable. Stephani (Sp. Hep. 1, 66: 1897) relates, “ Hab. Japonia 
(Rodgers). Diese Pflanze liegt in keinem 6ffentlichen Herbar Americas oder Europas 
und scheint ganz verloren gegangen zu sein; nach der nichtssagenden Diagnose des 
Autors, die ich oben tibersetzt habe, diirfte sie kaum wieder zu erkennen sein.” 
The present species has never collected ever since, and so J think that there are no 


bryologists other than Austin, who has examined it. 


Wasze Errata (Vol. 64 No. 755-756 p.112-119: S. Hattori. On a small 
collection of Hepaticae from Dutch New Guinea.) 
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Basikaryotype analysis in Nothoscordum fragrans (2n=19) 


By Dytthei SATO and Akira AsANo* 
ele BE EEF WB: = Fer + (2n=19) ORM HH 
Introduction 


The karyotype is characterized by definite chromosome number and. morphology 
and consists of two basikaryotypes in diploid plants or hybrids and karyotype 
analysis in mitosis is one method to investigate the evolution of species in allied 
groups and moreover basikaryotype analysis in meiosis is a method to give an 
evidence of chromosome homology between two basikaryotypes. The karyotype 
alteration presumed by karyotype analysis can be proved by basikaryotype analysis. 
The karyotype alterations in plants are characterized by polyploidy, but heteroploidy 
and structural changes of chromosomes such as fragmentation, fusion, translocation, 
inversion, deficiency, duplication and segmental interchange have also observed as 
well as in animal kingdom. The fragment chromosome with terminal constriction are 
easily observed in animals, but such chromosomes are rarely reported in plants. The 
karyotype in Nothoscordum fragrans including six short chromosomes with terminal 
constrictions seems to be direct product of fragmentation of three long chromosomes 
and this original change is very interesting from the view point of such karyotype - 
alteration in plants (cf. Levan 1935, Sato 1942). Consequently the basikaryotype 
analysis in Nothoscordum was undertaken in the present paper. 

Nothoscordum fragrans is a naturalized plant migrated in the middle of Meiji 
Era from North or South America, and forms its fertile seeds, but exclusively pro- 
pagates by gemmae of bulbs in Japan. The chromosome studies in this species and 
its related one, N. bivale have been reported by several investgators and are listed 
as follows in Table. 

From these results it may be inferred with certainty that both the species con- 
tains 8- and 9-chromosomal races in common and moreover heteroploid plant 
(2n=19) found in WN. fragrans. The karyotype of 8 chromosome type consists of all 
long chromosomes with median constriction (16L), and the karyotype of 9 chromo- 
some type consists of fourteen long chromosomes with median constriction and four 


short chromosomes with terminal constriction, and heteroploid with 19 chromosomes 


* Contributions from the Biological Institute, Faculty of Culture, University of Tokyo, 


** ERB AUT k SBR 
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ce 210 iw B #8 sh 8 64 4B HE 76I—-762 SAA 26 me 11-12 A 
Species n Karyotype (2n) Author 
N. fragrans 811 16L Koerperich 1930 
" 911 Stenar 1932 
” 911 14L+4S Levan 1935 
oe " 8ry —- 2(14L + 2Lt) Matsuura and Sudo 1935 
a ors 3 " lyvt+1pi+611 13L+6St Levan and Emsweller 1938 
ay. ”  -18L4+4St+2S | Saté 1942 
u 8-11 Garber 1944. 
N. bivale 911 14L+4S Anderson 1931, Beal 1932 
; v 81y (actually 77y+211) Beal 1932 


ee has thirteen long chromosomes with median constriction and six short chromosomes 
BY 7 


Beth with terminal constriction. 


a 


teas _ by Levan and Emsweller (1938), but the present observation does not totally accord 


~The meiotic behaviour of chromosomes in this heteroploid was already published 


_ with this result, because the difference of PTO DS between them can be Sari 
_ demonstrated (cf. Table). 


Observations 


“The materials used in the present study as well as the previous paper ‘Sato 
1942) have’ been raised for long ago in the eee Botanic Garden of University “ei ; 


The somatic chromosomes, especially six short 
chromosomes: with terminal constriction were demon- _ 
strated in Fig. 1 and four of which have satellite a 
at their kinetochore (2n=19=13L+4St+2S), while ig : 4 
Levan .(1935) obserxed six short sat-chromosomestea 4 
with terminal constriction (2n=19=131 + 6S¢), LOR 2 

The chromosome configurations in the first 
meiotic division are easily expected from. the 
karyotype analysis as follows: n=6Ly+LSS+2Sy. ; 
in Because six long and two short chromosomes pair = 
Fig. 1. Somatic mitosis of Bais: 
Bodies ordute: Frderans ins with their homologous ones each other and form — ee ; 
195 =13L+4St4+28 x 1600. bivalent chromosomes and then one pcleng and two 


nh 


he 
Vag 
he 
. 


Nov.—Dec. 1951 Bot. Mag. Tokyo, Vol. 64, No. 761—762 211 


somes. But the chromosome configurations actually seen are indicated in the foll- 
owing formulae, n=6Ly;+LS+2Sy+Sy, 6Ly+Li 4251425, 6Ly-tLy+2Sy,4+Sy (termi- 
nal pairing of short chromosome), 6Ly+Lyj+2Sj;+S; and 6Ly+LS+2Sy. Among 
them the first one, 6Ly;+LS+2S,4+S,; (Fig. 2. a) is most frequently observed and 
next 6L1;+L,]+25y+2S, (Fig. 2, b). Sometimes the cases of elimination of one short 


Fig. 2. Chromosome pairing and distribution in meioses of pollen mother cells. a-c, 
Chromosome configurations in metaphase. a, 6Ly+LS+2Sn4+Sr. b, 6Ly+L1+2Sin+25]. c, 
6Ly+L1+2Si+S1. d-f, Chromosome distribution in anaphase. a, 7L+3S : 6L+35, chromatid 
bridge of heteromorphic bivalent (LS). b, 7L+4S:6L+2S. c, 7L+2S:6L+4S, lagging of L 


and’ S chromosomes. g, h, Lagging of S and L chromosomes in telophase. i, Two normal . 


tetrads and two abnormal ones having one micronucleus respectively. x 1000, 


= 


pie eka hia occa! 


$ aa. ere ier 


y 


A 


212 fi  B RB 64S 761-7025 mm 26 m 1112 A 


chromosme such as 6Ly+L,+2Sy+S1 (Fig. 2, c) and 6Ly+LS+2Sy are also ob- | 
served. The failure of pairing (and rarely terminal pairing) between non-homolo- 
gous short chromosomes derived from the fragmentation of one long chromosome 


can be easily seen and heteromorphic bivalent (LS) and one short ,univalent (S;) 


also are observed instead of tripartite chromosomes which is expected from karyo- 
type analysis. The univalents of short and/or long chromosomes often locate outside 
the nuclear plate and often lag in anaphase, so the chromosome pairing in metaphase 
can more easily be seen by side view than by polar view. 

The distribution of chromosomes in the first anaphse is the following combina- 
tions, i. e., (7L+3S:6L+3S) (Fig. 2, d), (7L+4S:6L+2S), Fig. 2, e), (7L4+2S:6L+ - 
4S) (Fig. 2, f) and (7L+5S:6L+1S). The frequency of the first combination was 
twice of the second and third ones and the last case was very rarely observed. The 
chromatid bridge was observed between heteromorphic bivalent (LS) or short bivalent — 
chromosomes with terminal pairing. Consequently chromosome fragments with 
different size were also distinguished. The lagging of chromosomes was also demon- 
strated in heteromorphic bivalent, short bivalent with terminal pairing and long or 


short univalents. The percentage of such chromosome abnormallties in the first 


anaphase was 37.1% of total pollen mother cells. Among them chromatid bridge was 


; 42, 5%, and lagging chromosomes were observed in 57.5% of such abnormal pollen 
_ mother cells. The lagging of long chromosomes was 47.9% and the lagging of short. 
ones 52.1%. The chromatid bridge, lagging chromosomes and subsequent micronuclei 


were also observed in the first telophase (Fig. 2, g-h). The percentage of chromatid 
bridge was 7.7% and that of miconuclei 29.1%. 
The chromosome separation and distribution in the second division of the pollen 


-mother cells could not be analyzed on account of the absence of adequate prepara- 
tions, but one or two and rarely more than three micronuclei and also persistent 
_ chromatid. bridge were observed in the case of tetrad formation. The percentage of 
pollen mother cells with micronuclei was 27.7% and that of pollen mother cells with 
e chromatid bridge 5.5 %. The percentage of microspores with one micronucleus was 


12.7% and some microspores had two or more than three micronuclei. 


Discussion 


The karyotype analysis in Nothoscordum fragrans (2n=19) offers an expectation 


. that six short chromosomes with terminal constriction seem to be derived from the 
¢ _ fragmentation of three long chromosemes with median constriction at their kineto- 
is : chores. But the chromosome behaviour in meiosis by Levan and Emsweller (1938) 
_ clearly indicates structural hybridity or segmental interchange of long chromosomes 
Fx and also tripartite chromosomes of one long and two short chromosomes (n=Lyy-+: 
e | ALy+LSS+ 251). Failure of chromosome pairing and chiasma formation at their “i 
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proximal (kinetochore) region in tripartite chromosomes suggest the presence of non- 
‘homologous segment of chromosomes, While on the other hand, such segmental 
interchange of long chromosomes and also tripartite chromosomes could not be 
observed in the basikaryotype analysis of our present material (n=—6Ly+LS+2Sy1+ 
S;). 

In the first anaphase, Levan and Emsweller frequently observed the distributin 
of chromosomes such as (7L+2S:6L+4S) and (7L+3S:6L+3S), we obtained the 
following combination of chromosomes (7L+3S:6L+3S), (7L+4S:6L+2S) and (7L+ 
t 2S:6L+4S) in the tatio of 2:1:1. 


i Judging from the comparison of the meiotic behaviour between these different 
4 “a plants, our material includes more karyotype alteration such as inversion in particu- 
lar combination of long 
and two short chromo- 


somes which is usually 


<> 
<> 


forming heteromorphic 
bivalent and short uni- 


— 
a 


| valent and can not form S ran 
a an expected tripartite \/ VU 
‘ chromosomes, though the 
segmental interchange 
of long chromosomes and Ks NN 
subsequent  tetravalent V 


formation can not be 


observed. 


The evolution of 


ee 


karyotypes in Nothoscor- 


Breen.) 
are 
_ 4. EET ~ 


dum fragrans can be 
easily presumed in the 


following direction, na- rN a 
mely 16L>14L+4S—13L e /\ 
+6S, and such karyotype V V 
alteration seems to be 
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: Ate Fig. 3. Diagrammatic representation of chromosome pair- 
derived originally from ing in meiosis of various individuals with different karyotypes. 
the fragmentation — of a, 2n=16=16L Koeperich 1930. b, 2n=18=14L4+4S Levan 
1935. c,=2n=19=13L+6S (Presumed type from karyotype 
analysis). d, 2n=19=13L+6St Levan and Emsweller 1938. e, 
their kinetochore, but = 5,~19=13L-4+4St+2S Sato 1942 and present case, 


the basikaryotype analy- 
sis of the plants (2n=19) mentioned above suggests more complicated changes of 


long chromosomes at 
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chromosome structure, segmental interchange, inversion and so on. . 
According to Garber (1944), “The number and morphology of chromosomes in 

; - PMC’s and microspores originating from the same plant varied from cell to cell in- 
the plants of a colony of Nothoscordum fragrans collected in Charleston, South 
Carolina. The chromosome number of sister complements at anaphase I varied from 
eight to eleven. The outstanding feature of the variation of chromosome morphology 


om was the presence or absence of whole chromosome arms. At no time were parts of 
Mt re chromosome arm observed to be present as acentric fragments. No somatic 
. sf chromosome data are reported. Pollen and ovule abortion was very low. The 

- failure of the variance of chromosome number and morphology, essentially the a 
"number of whole chromosome arms, to effect the viability of the gametophyte may — 
oo ‘be due to the genetic inertness of whole chromosome arms or to segments within a 
__ chromosome arm. The variance in chromosome number and morphology may be 
due to the fragmentation of V-chromosomes at the cetromere or in the regions im- hing 
y mediately adjacent to the centromere in the cells of the sporogenous tissue prior to_ is 
Meiosis.” Such spontaneous alteration of chromosomes morphology seems to ares 
. the process of fragmentation of long chromosomes, but this conclusion necessitates 
' further evidences in both mitosis and meiosis of each individual plant. 
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Pe An additional note on the kinetics of algal growth. 


By Hiroshi TAMIyA* 


aa , 
a AY 1: BNE OMaRIC BET 2 What 


While the previous paper of the author (1) was in press, a report of Myers, 
o> - Phillips, Jr. and Graham (2) dealing with the problem of algal mass culture became 
a available to us. Using growth chambers of various types, these authors have fol- 
lowed the growth of Chlorella pyrenoidosa under various experimental conditions. 


Of the observations made in their experiments, the following appear to be of special 


interest in connection with the theory developed in our previous paper. 


(i) At later stages of culture, the growth rate in terms of gm./lit.-day (or 
AN/4t with the notations used by this writer) became approximately constant in ; 
each culture. This linear growth lasted for as long as 15 to 20 days. ; 
Gi) The linear growth rate (4N/4t) showed a definite inverse celotienenee to 
oy the thickness of the suspension exposed to light. 
ios ~Gii) On the other hand, the linear growth rate in terms of unit surface “ 
(gm. /m?-day) was found to be almost or practically independent of the thickness of 
the culture. 

_ These results were explained by Myers ef al. as being due to the situation that 
iy a6 at later stages of culture the growth rate was chiefly determined by the rate of : 
ai light absorption by the culture. oi 
Gs ge he course of growth of Chlorella Sikenoidad observed by these authors appears ee. 
to be aistinetly different from that of Chlorella vulgaris reported earlier by Pratt. 
‘3 _ According to Pratt (3, 4, 5), the growth curve of his algal strain fits, or at least 
es approximates Robertson’s formula: dN/dit=kN(Nm—N), where Nm iS a constant — = 
: corresponding to the maximum possible level of the population density. In this case, @ 
the growth rate became zero at later stages of culture, and there was no stage of . a 
_ linear growth lasting so long as was the case with Chlorella pyrvenoidosa. Another : i : 
difference between these two strains lies in the fact that with Chlorella vulgaris a 
: maximum value of 4N/4t was attained at a relatively early stage of culture, while 
such phenomenon did not usually take place in the case of Chlorella pyrenoidosa.** 


as 
4 


i: Ie: * The Tokugawa Institute for Biological Research, and Botanical Institute, Faculty Wy Science, BS 
. University of Tokyo. vie i 

e as _ ** Growth curves similar to that of Chlorella vulgaris observed by Pratt were also obtained by fe 

An ‘Ketchum et al. (6) with Stichococcus bacillaris, 
Fann 
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These differences as well as the observations made by Myers e¢ al. can easily be 
explained on the basis of our theory by assuming that Chlorella vulgaris, as was 
shown by Pratt, accumulates autotoxin in the course of its growth, while the effect 


Sp Seer 


of such metabolite, if any, may be negligible in the case of Chlorella pyrenoidosa. 
In our theory, the growth rate at later stages of culture is given by (Eq. 9 in 
the previous paper) 


AN Vo RIN (A/V) 


die PEN EN +a (A/V). Poe ad et CL 


Si i i ss ha a ak 


where Jo is the intensity of incident light, A the area of illuminated surface, V the 
total volume of the culture, e the over-all extinction coefficient of algal cells, ky, and 
a the constants which are functions of the composition of nutrient medium, CQ, 
supply, temperature etc., and W a constant indicating the effectiveness of autotoxin; 
the quantity of the latter assumed to be proportional to the density of algal cells in 
the culture. It should be remarked that the smaller value of ~ corresponds to the- 
stronger effect of autotoxin; thus, Woo implies the total absence of autotoxic 


RR A oi it ge ai th ma ee 


phenomenon. As was shown in our previous paper, the value 4N/4t given by the 
above equation has its maximum at a certain value of N, and subsequently it 
becomes increasingly small with the progress of culture. This was actually the case 
with our experimental alga, Chlorella ellipsoidea, which seems to share with Chlorella 


vulgaris the property of producing autotoxin in the culture medium. In the case of 
Chlorella pyrenoidosa we may assume Ww=oo, then we have from the above equation 


AN ORmIyNCA/V) 


At RmeN+alh(A/V) 

At later stages of culture the value k,,eN will become sufficiently large compared 
with al(A/V), so that we may write : 
4N ee alj(A/V) 


CZ) 


Bi : .. (3) 
AN eV = Oly 
or Wr x ae oan ARN Sat ee ART hee ar Le aun em 


Eq. (3) expresses the growth rate in terms of gm./lit-day and corresponds to . 
the results obtained by Myers ef al.; namely, (1) the growth proceeds linearly, ze. 
AN/4t is constant, in so far as a, 4, € and A/V remain unchanged, and (2) 4N/4t 
is in inverse relationship to the thickness (=V/A) of the culture solution, On the 
other hand, Eq. (4) represents the growth rate in terms of unit surface (gm./m?2-day) 

and is satisfactorily in line with the finding of Myers ef al. that the linear growth 
rate per unit area of illuminated surface was practically independent of the thickness - 
of the culture, but decidedly dependent on the light intensity as well as the composi- 
: tion of the nutrient medium employed. 
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Gi As was pointed out in our previous paper, one of the means for bahaaine the — 
Beri daily yield of algae from mass culture is to increase the value of a. By increasing 
! _ the nitrate concentration in the Knop’s solution and by using ethylene diamine tetra- 
: acetic acid as a chelating agent for microelements, Myers ef al. have succeeded in y ; 
_ enhancing the linear growth rate of algae to a remarkable degree. According to 
our theory it was the value a that was increased by the improvement a nutrient — 
solution in their experiments. 

Myers et al. (2) have discussed that the linear growth curves Gheervel in their 
experiments might have been due to the limited rate of provision of carbon dioxide 


Gi J 


, or of some essential nutrient, though they showed convincingly that it was not the ~ 


case in their experiments. According to our theory, the rate of growth which is not 4 
beret by the light intensity should be ee either by 
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ie ns as the effect of autotoxin is of tees or not (cf. Eas, 1 and 2). cbs 4a 


ee of autotoxin is so strong that W is neglibly small compared with N, Ea. 6) 
. may be transformed into 


4 > 


ection. If, on the other hand, no autotoxin is produced, the growth will not pro- 
ed LORS, in so far as light is not rate-determining, as it is shown. by Eq. G . 
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Inoculation experiments with heteroecious species of 
the Japanese rust fungi IV* 


By Naohide HIRATSUKA & Shoji SaTto** 
PRI ° (R=: ** BAER APES OLRM. IV. 


15. Puccinia, Arundinellae-anomalae Dietel. 


In the middle of May, 1959, the senior writer and Mr. K. Ueta noticed the 
association of aecidiosori on Stachys baicalensis Fisch. var. hispidula Nakai (Inugoma) 
with uredosoroi of Puccinia Arundinellae-anomalae Dietel on Arundinella hirta 
Koidz. var. ciliata Koidz. (Todashiba) at the experimental farm of the Faculty 
(Komaba, Tokyo). This indication induced them to assume that there may exist a 
genetic connection between aecidiosori on Sfachys and Puccinia Arundinellae-anomalae 
on Arundinella, and to perform the following inoculation experiments. 


As inocula, the aecidiospores from aecidiosori occuring on leaves, petioles and 


stems of Stachys baicalensis var. hispidula which were. collected at the experimental 
farm of the Faculty, on May 20, 1950, were used. On May 22, inoculations with 


those aecidiospores were made on leaves of Arundinella hirta var. ciliata. Uredosori 


began to appear on the inoculated leaves of Arundinella on June 2, and teleutosori 
on September 5. By examining the uredo- and teleutospores produced on Arundinella 
by cultures, it is certain that an aecidiosorus on Stachys baicalensis var. hispidula is 
the aecidiosorial stage of Puccinia Arundinellae-anomalae. The aecidiosorial stage 
on Stachys may be described as follows :—Pycnidiis amphigenis, plerumque epiphyllis, 
aggregatis, subepidermalibus, minutis, melleis, dein melleo-brunneis, 60—115 ~ diam., 
45—90 w altis; pycnosporis ellipsoideis, 45—6 4 diam. Aecidiosori amphigenis, plerum- 


que hypophyllis, rarius petiolicolis vel caulicolis, maculis orbicularibus, 2—6mm diam. _ we 
insidentibus, dense aggregatis, cupulatis, 180—360 diam., margine albo lacerato; 


cellulis peridii firme conjunctis, rhomboideis, 30—36 x 18—24 wu, pariete exteriore striato, 


* The present paper is a continuation of the previous one which was published under the 
title, “ ihecalation experiments with heteroeciOus species-of the Japanese rust fungi, III.” by the 
senior writer in the Botanical Magazine (Tokyo), 50, 213-216. (1936). 

Coatributions from Laboratories of Phytopathology and Mycology, Faculty of Agriculture, 
Tokyo University of Education, No. 2. 
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ay dantly on leaves of Smilax China L. (Sarutori-ibara) at Ochidani, Tottori-City, where 
was grown a number of bushes of Carex blepharicarpa Franch. (Shojyo-suge). This Ee 


-aecidiosori on Smilax and Puccinia on Carex blepharicarpa, and to perform inocula- 

/ t s ’ ' oy 
e _ China at Ochidani, Tottori-City on June 17, 1938. Inoculations with those aecidio- 
spores were made on leaves of Carex blepharicarpa which was potted in the labora- — 4 


=. tory (Tottori), on the next day. Numerous uredosori began to appear on the a 
inoculated surface of leaves on July 10, and teleutosori on September 15. = 


i "4 Murayamal* in 1949. ee 


__L. (Tomorokoshi) was collected by the writers at the experimental plot in the labora- 


_ chamber for five days and pieces of the leaves bearing the teleutospores were then . kK 
suspended on leaves of Oxalis corniculata L. (Katabami), on April 5. Ona number se 


Nee Sat, TY eae Cree gs ae Ne ei Rea oa ane ee 
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5—10 » crasso, interiore grossiuscule verrucoso, 4—6 u crasso; aecidiosporis globosis, + 
ovatis vel ellipsoideis, flavo-brunneis, verruculosis, 21—30 x 18—27 4; episporio 1.5— 


2.0 #4 CraSso. 


16. Puccinia Polygoni-amphibit Persoon. 


The senior writer attempted to inoculate with aecidiospores from aecidiosori on 
leaves of Geranium nepalense Sw. (Furoso) on leaves of Bilderdykia Convolvulus 
Dum. (Polygonum Convolvulus L.) (Sobakadzura). 

Fresh aecidicspores on leaves of Geranium nepalense which were collected by 
‘the senior writer at Tottori-City, the province of Inaba on June 19, 1938, were sown 
on leaves of Bilderdykia Convolvulus which was potted in Botanical Laboratory of 
Tottori Agricultural College on the next day. Uredosori of Puccinia Polygoni- — 
amphibii began to appear on the inoculated leaves of Bilderdykia on July 4, and 


teleutosori on August 2. 


17. Puccinia Caricis-blepharicarpae Hiratsuka, f. 


In the spring of 1938, the senior writer noticed that aecidiosori occurred abun- 


indication induced him to assume that there may exist a genetic connection between 


tion experiments with the aecidiospores from Smilax upon Carex blepharicarpa. a 4 
The senior writer collected numerous aecidiosori occuring on leaves of Smilax 


_ The present fungus was treated by the senior writer as a new species, naming \_ 
Puccinia Caricis-blepharicarpae, and its original description was published by Ito and A 


18. Puccinia Sorghi Schweinitz. 


-Overwintered teleutosorial material of this species on fallen leaves of Zea Mays oa 


tory (Komaba, Tokyo) on February 25, 1951. This material was kept in a moist 


t 
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of leaves of Oxalis, pycnidia were produced on April 26, and aecidiosori began to 
appear on May 3. Moreover, the inoculation experiments were carried out in order 
to determine the return infection using the aecidiospores on Oxalis obtained from 
the preceding experiment as inocula. 

Fresh aecidiospores were sown on leaves of seedlings of Zea Mays which was 
potted in the laboratory on May 18. Nine days after sowing of the spores, uredosori 
of this species appeared in abundance on the inoculated leaves. 


19. Puccinia Hemerocallidis Thiimen. 


The writers obtained aecidiospores of the present species on leaves of Patrinia 
scabiosaefolia Link (Ominaeshi) at Asahidaira, the foot of Mt. Fuji (Narusawa-mura, 
Kai Province) on June 6, 1947, and inoculations were made with the aecidiospores on 
leaves of Hemerocallis Thunbergii Baker (Yu-suge) which was potted in the labora- 
tory (Komaba, Tokyo), on June 8. On the inoculated leaves of Hemerocallis, uredo- 
sori began to appear on June 18, and teleutosori on June 30. 


> 


20. Puccinia sessilis Schneider. 


*When the writers made a mycological survey along the river-side of Arakawa at 
Tajimagahara (Doai-mura, Kitaadachi-gun), Musashi Province on May. 17, 1951, they 
noticed the association of Aecidium Hostae Dietel on Hosta longissima Honda var. 
brevifolia F. Maekawa (Midzu-giboshi) with uredosori of Puccinia sessilis Schneid. 
on Phalaris arundinacea L. (Kusayoshi). This indication induced them to assume 
that there may exist a genetic connection between Aecidium Hostae Dietel on Hosta 
and Puccinia sessilis Schneid. on Phalaris, and to perform inoculation experiments 
with the aecidiospores from Hosta upon Phalarvis. 

On May 17, 1951, a large amount of aecidiosori on Hosta longissima var. — 
brevifolia was collected by the writers at Tajimagahara (Doai-mura), and used as 
an inoculum. On May 21, the aecidiospores from Hosta were sown on leaves of 
Phalaris which was potted in the laboratory (Komaba, Tokyo). On the inoculated 
leaves of Phalaris, numerous uredosori began to appear on May 26, and teleutosori 
‘on June 10. From the characters of the uredo- and teleutospores produced on 
Phalaris arundinacea by cultures, it is certain that Aecidium Hostae on Hosta 
longissima var. brevifolia is the aecidiosorial stage of Puccinia sessilis. 


a 21. Puccinia agropyricola Hiratsuka, f.V 


The writers collected numerous aecidiosori occuring on leaves, petioles and stems - 


1) Puccinia agropyricoja Hiratsuka, f. nom. nov. 
Syn. Rostrupia Miyabeana Ito in Jour. Coll. Agric. Tohoku Imp. Univ. 3, 243 & pl. XII fig. 8 


(1909). (non Puccinia Miyabeana T. Miyake, 1906) (syn. nov.) 


ee a eS : a G4 MB T6L—762 AN 26 

‘of Thalictrum Thunbergit DC. var. hypoleucum Nakai (Akikaramatst) at T ajimawaet i 
chara (Doai-mura), Musashi Province, on May 16, 1951. 
é Tnoculations with those aecidiospores were made on leaves of Agvopyron ciliare =i 
ag si Franch. (Aokamojigusa), A. semicostatum Nees (Kamojigusa), Aegilops cylindrica 
ie ‘Hort., Ae. crassa Boiss. and Triticum sativum Lam. var. vulgare Hack. (T. vulgare — 
_ Vill) (Komugi). Positive results were readily secured on the leaves of Agropyron 
-ciliare only, while on the remaining plants the inoculations were unsuccessful. On. | 
f -Agropyron ciliare, uredosori began to appear on May 29, and teleutosori on June 7. a 4 
By examining the uredo- and teleutosori produced on Agyropyron ctliare by 
_ cultures, it is determined with certainty that aecidiosori on Thalictrum Thunbergit aq 
¢ var. hypoleucum is the aecidiosorial stage of Puccinia agropyricola. The genetic 
es relationship of the present species was first experimentally proved by Asuyama? in a 
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P. Polygoni-amphibii Pers., P. acai 
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- Puccinia Arundinellae-anomalae Tig frat REL ee Fao ae 
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 P. Hemerocallidis ; Pi Bis ven Sys = b&b ox 
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P. agropyricola Tenory 
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Supplement to the knowledge of the systematics 
of Morus in Japan 


By Teikichi HotTa* 
SRA TS > SSPE RPA © ee 


; Key to the species, varieties and forms of Morus found in wild. 


1. Style long, stigma divided into two parts at its apex...... Sect. I. Dolichostylae KoIpDz...,...... 2 
Style none or very short with sessile or subsessile stigma divided into two parts ............... 
Se Pep alee eres Sect. II. Macromorus KoIpz. (Morus Miyabeana HOTTA). .......cc.00ccccecesease 
; 2. Apex of the leaf caudate rarely acuminate......... Peas Morus australis POIRET. ............ 3m 
Apex of the leaf acuminate or acute rearly caudate or subulate. ..............c.ccececcescscccseceeucee 
NE RSS AG PS Ae 2 Cea, Ep RO ae EO (Morus bombycis KOIDZ.)........cceeceeseseveceesee 4 
A 3. Upper surface of the leaf is conspicuously lustrous, and has a dark green colour. ............... 
aera ea ee EE mee hc ag aioe eh etoaes sar womnsekaiks sUcecebmedpmbone Sead hic ince ts Se Soules var. glabra KOIDz. 
Upper surface of the leaf is usually dull green rarely slightly lustrous.,..... var. typica HOTTA 
manpex of the leat ‘subulate, caudate or longiacuminate. 3.065... ,.cceiedisncsevadestedsasonancaucareuecsd 5 
Apex ‘of the'leaf acuminate rarely subtricuspidate. .........2.c..1ccscesesaueo sas cseees snseveensalevszioscoyacs 6 
‘5, Upper surface of the leaf rather scabrous or smooth. ............cccsejececcccccescsseseecsoevesoveeentece 7 
Woperm-surface of themeaf asperatesg 06 yy csceees cos catdolscoceea tococuueceseos nee var. asperata HOTTA 
i GemUndereslitiace switlteartew. SWUOrt, Malrs::.* a. c, scccaay oecse<aecadsckuansdtscuc es oncecvehoiesen saves s2uoeieenahaes 8 
Under surface with conspicuously hairs. ............ccccecceceeccceseeseceees ST NER Ip SceNes cade teae tema 9 
7. Margin of the leaf arguto-serrulate or dentato-serrulate..-................... yar. diabolica HOTTA 
“Margin of the leaf dentato-serrato or largely dentatolsgrrato: sine ol i eee ee 10. 


8. Leaf variously lobate, apex of the leaf acuminate and subtricuspidate...... var. vestita KoIDz. 


Leaf usually not lobate or 2-4 lobate, apex of the leaf acuminate or acute. ...........0. cee. 


PMR ete tithe ahictecicd «ben cone dobew se bpaade te pasce es tenable cre pent ttsont deuce var. pubescens (YENDO) HOTTA 

9. “Apex Geet: Seat sobulate sche ets knelt honk leat cores scatig acl nese var. subulata HOTTA 
Pape Ot athe: eal -CAUGALC. 15, c tn tes.s0cc. arceteversuen se ceoacteyenseetetocasTda ysesbins var. caudatifolia KOIDz 

10. Leaf lobate or not lobate. In former case usually the length of the lobe is about half-way 

‘ erwgeorsthe aril atid, MMUIDS | sola penpies ih caock ts snevcdevede asktce-waseheae catean see f. normalis HOTTA 
| Lobe are usually rather deep, and the segments are very anormal... ..... f. anormalis HOTTA 


Sect. I. Dolichostylae Ko1pzumi Imp. Sericult. Exp. Stat., 2, No. 1, 3 (1923). 


1). Morus. bombycis Koipzumi Bot, Mag. Tokyo, 24, 313 (1915). 
Nom. Jap. Yamaguwa. 


Deep acknowledement is due to prof. Emer. K. MIYABE and S. ITO who have given constant 
guidance and to Dr. M. TATEWAKI who have rendered kind advice and to T. SAKAMOTO and T. 


IsAGO who helped the writer in many way. 
* Kyoto Univertity of Industrial Arts and Textile Fibers, Japan. 
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Distr. Saghalien, Yezo, Honsiu, Sikoku, Kiusiu and Korea. 
var. Hamadai Hotta, var. nov. C7 
Folia varie incisa vel caceria, subtus tomentosa, apice caudata, subtricuspidata, 24 


4 


magno dentato-serrata. 


Nom. Jap. Kekameba-guwa (nov.). 4 
Distr. Honsiu.—Hab. Prov. Rikutiu: Kayakariba, Iwasaki, Waka (G. KosayAsHl, . q 
no. 8791). 2 
Remarks. Leaf is variously incised or lacerate, under surface tomentose, apex a 
caudate and subtricuspidate, margin largely dentato-serrate. 2 
2 var. asperata Horta, Bot Mag. Tokyo, 52, No. 614, 79 (1938). 
Folia supra valde asperata rare scaberrima, apice caudata vel longiacuminata. 
Nom. Jap. Zaraba-guwa. 
- Distr. Honsiu, Sikoku, Kiusiu.—Hab. Prov. Rikutiu, Nonogami, Kondaiti, Ninohe 
~ (T. Isaco, no. 48990); Hirasimizu, Simohei (T. Hotta, no. 41999). 
svar. diabolica Horta, Bot. Mag. Tokyo, 51, 691 (1937). é a 
Folia irregulariter duplo-lobata, margine arguti-serrulata vel dentato- serrulata, _ a 


Pa 


: ‘apice leviter incurva. 2 ie 
Nom. Jap. Oniyama-guwa. ; . w 4 
Distr. Honsiu.—Hab. Prov. Rikutiu: Kayakariba, Iwasaki, Waka, (T. Isaco, no. 
49001), Akasaki, Kesennuma (T. Isaco, no. 49002). 4 


' var. vestita Koipz., Bull. Imp. Sericult. Exp. Stat., 2, No. 1, 13 (1923). 


Folia varie lobata, subtus tomentosa. Apice plerumque lobi fere subito cuspidatus. E 
cae Petiolus fere tenuis. ae 
Nom. Jap. Kivebakeyama-guwa. ) v ¥ 
Distr. Honsiu.—Hab. Prov. Rikutiu: Kannonbayasi, Hareeacae: Kunohe CE. Isaco, 
no. 48994). 
var. pubescens Hotta, Trans. Sapporo Nat. Hist. Soc., 14, No. 3, 201, t. 6, ee 
(1936). (new to Rikutiu). . a 
eh : Ramuli plerumque tenues, fere declinati. Folia subtus insigniter pubescentia. a 
_ Nom. Jap. Keyama-guwa. — : 
- Distr. Yezo and Honsiu—Hab. Prov. Rikutiu: Iwasaki, cr. Horra, no. $001) ia 
‘Takekoma, Kesen (T. Isaco, no. 48002). 
var. subulata Hotta, Bot. Mag. Tokyo, 51, 692 (1937). 
Folia plerumque 2-4 lobata vel non lobata, apice subulata, margine dentato- 
serrata, basi cuneata vel truncata rare aperte cordata, petiolo 2.5-4 cm. longo. 7. 
Nom, Jap. Kirisakiyama- -guwa. 
Distr. Honsyu.—Hab. Rikutiu: Terata, Waki (T. Horra, no. 8291). 
var. caudatifolia Koizumi, Kuwazoku Shokubutsuko, 33 in nota sub. mM. ‘: 
bombycis, (1919). eee ST aie H 


/ 


a 


all aan ati Naa Se hit a ee i ie a ae Rs lee a el ee) as Cae ta elt 7 


Nov.—Dec. 1951 Bot. Mag. Tokyo, Vol. 64 No. 761—762 — 225 


Folia; apice caudata subito elongata, 

Nom. Jap. Onaga-guwa. , 
Distr. Saghalien, Yezo, Honsiu, Sikoku, Kiusiu and Korea.—Hab. Prov. Rikutiu: 
Yonesato, Yeri (T. Isaco, no. 9974) (New to Rikutiu). 

f. anormalis Hotta, Trans. Sapporo. Nat. Hist. Soc., 14, 203 (1936). 


Segmenta folii valde anormalia; petiolo plerumque omnino fere insigniter 


pubescentia. 


ae 


Nom. Jap. Okinayama-guwa. 

Distr. Yezo and Honsiu.—Hab. Prov. Rikuzen: Akazaki, Kesen (T. Isaco, no. 
48997). 

Morus australis Poiret, LAMarck, Ency. Method. Bot., 4, 380 (1797). 

Nom. Jap. Suima-guwa. 

Distr. Formosa, Riukiu, Kiusiu (Osumi, Tanegasima, Yakusima, Tokunosima). 
Hab. Prov. Osumi: Osima, Nago (T. Hotta, no. 34474). 

Remarks. The leaf of the one (A) is less lustrous then of the other (B); the | 


lateral vein of A is alternate and that of B is oppsite; the margin of A is dentato- 


serrate and that of B is crenato-dentate; the base of A is cordate and that of B is 


truncate. There are two kinds of A, wile the one falls late Autumn and the other 


is evergreen, B is desiduous. 


chooensis YENDo, Traite sur la cult. du 
~ Mur. au Jap., 30 (1930). nom. seminud. 


viridia. 


Sa. 


naka. (New to Kiusiu). 


var. glabra Koipzumi, Bull. Imp. 
Sericult. Exp. Stat. 2, No. 1, (1932) 
Morus cuspidata Wa... var. Loo- 


Folia glaberrima nitida valde 
Nom. Jap. Terihasima-guwa CT. 
Hotta, no. 1704). 


Distr. Kiusiu, Riukiu and Formo- 


Hab. Hiyuga: Osima, Minami- 


Sect. II Macromorus KolbzuMI, — Bie, taT o-ty pes in leat of Meee 
Imp. Sericult. Exp. stat. 2, No. 1, australis POIRET 
3, (1923). 


3.) Morus Miyabeana Hotta, sp. nov. 


Arbor: cortice fusca vel fuliginosa, lenticellis lineari-elliptica vel rotunda 


cinereofusca, dispersia. Ramuli fere declinata. Gemmae ovales, rufae. Folia ovato- 


-fanceolata vel ovata rarissime crassa, adulta supra valde viridia non nitida, fere 


< 
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margine dentato-serrata vel 


glabra rare fere pilosa, apice acuminata vel acuta, 3 : 
ae dentato-serrulata, basi 


truncata vel rotundata. 
Lamina fere 8cm. longa, 5 
cm. lata, nervis axillaribus 
4-5; nervis majoribus ex 
petiolo divisis, nervis capil- 
laribus infra nervos axil- 
lares promissis petiolus . 
tenuis circ. 3cm. longus, — 


sulco valde angustus. Stip- 
ulae circ. lcm. longae 
linearilaceolatae caducae. 


Cystolithus apice — fere co 
acuto, Tepala perianthii 
masculi 4, apice obtusa 


extus supra ciliolata, 2 a 


mm. longa. Amenta mas- 
cula fere pendula, cylindri- es. 


ca, 1-1.5cm. longa, pedicel- oe 
lata pilosa filiformia brev- 
issima. Tepala perianthii 
ant 

+ R ‘_ 
mata. Ovarium circ. 0.7 ‘g 


-mm. longum. Stylus breirs 0.2mm. stigmatibus 2 eum sessilibus, intus densissime — ey 


feminei ovario approxi-— 


, 
+s 
f 


Fig. 2. Morus Miyabeana HOTTA 


: - pilosis. Spica fructifera circ. 3-5 mm. longa, primo rubra mox atrata. ae 
Nom. Jap. Amakusa-guwa (nov.).—Nom. Vern. Yama-guwa. sh 


Distr; Kiusiu.—Hab. Higo: Honto, Amakusa (T. Horta, no. 7, typus). “<4 
Remarks. This species is closely akin to “Morus macroura Mia. in the length of 7a, 
: its style and in the leaf form, but the former is less tomentose than that of the 
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A Morus Miyabeana 1 ARR ts k us Morus bombycis Koibz. var. Hamadai © 1 35 75fR* PEL eo Ny 
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38 var. diabolica HOTTA, var. pubescens HOTTA, var. asperata HOTTA, var. subulata ‘HOTTA, © 
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RY BEVC LE Aare MERIC OWT I 
Ru BE 
Minoru YONEYAMA: On the yeasts found on the leaves of woody plants. I 


PERRIS IANK (RS, HOLE, HEIN. ¢ 434i Cts D SLE DOTIRILE + TERT + BR 
ROM UTS DCB < PRES NTS ODD 12) Y.-H OWIGOB( SENTWS 
PETC AFRED FL SUS Ol, HAO LI CRONE 6 BOD, FEAR BO CHMER 
WOR ANC RRA UTIs 6 2 LC ROTH OMA eK UP tb MEDSRYU TEE 


EE cerevisiae type OLE OMALDYY ORic**, LOWORAAKOMICARLOD, Zi 


& & PU ASCP TW ERODE EAM LICE AD TH EEO DUS HEE 
Laws, RNC th UCMED 6 RID CHE % PERRET BS AIAA BENES ET 


FAT SZLOPHDSA. COURIC CNSR cerevisiae type O_Livese Mia RATE 


FEFSE LEDS, —WMRY CRIM COME Lit CADW ST SBAPAOLATE 
Oo COLBEHLA LORRI Saccharomyces cerevisiae Hansen (him TUBES LOCH 
SLEEP LEOC, COMROBMAMi tO Soe IERIE, PONE L AERO BSR 
SWS SLBate. CIR CVI AL StU SMEDLEY BOO Fe HF ¢ 


GEO -DLLESCHDI, ENCEFH 4 OMAODEED 5 ZIUE INES SMERE OP HE + FALE 


LK. 


lGRRUREB 


Q) Qeeesee: Farry - RAC LEA LIER OA, ZOEICF ER 
RT La—y» CML TC AHMNOPX ESAKUK. CN eIGHIO RTC, MERAAD, #7100cc 
OFFER IEA Lic WAIHD 200cc BO7 2 rN yr 7 FAA, 30°C THITEAICA 
Hi, 2~4 BANC RSMO MD biel URL CRE OMAR WERL, ic Hansen Of 
FYE BIEY 9 KO TMPRNE Ui 

BYELO TE te SMO, Tar, ZUTICBOSAL, KRCOMOHRE C9 


DoE TY, DY, EK IUAE, HAFVCI, IH, U7 F) RUTHGE LEH EHH 


fer es SER (227%, 27%, EF III, VIFGIA, AAV A, TIF, Ey 
27, FUVVBF?, BIAFEVT) BHIRMEHBAR. BRED COMHEE 5 AARDS 11 
ARIEDVU CIIOK. ' 

B) eReRORTE: PURO S LS 37 SRIPRRPELT 2 Re A, CTUCBI 


* SS KE He AE 42 Biological Institute, Liberal Arts Faculty, Toyama University. 

** 1947 225 BK (ARG) PROT a+ IL V, 1948 FER MI ALERTS 
PL ARI ic Cb, 1949 #5 A BUA MAR MILI, RRO IC CHES MANE 
BEAD CKAiz SIFED BS 0 
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: Glucose, Pra: Fructose, Gal: Galactose; Man: Mannose, Sac: aeccades ees La 
1 Maltose, Raf: Raffinose, Dex: Dextrin, fens ay Met: a-methyl-glucoside 
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TeORPE HiFE LIcDOMS (Table 1), ; baat 
(A) JURERENOLERE 1. #MAIDOALST - Fe: 10° Ballg, pH 5.2 OBS 10ce wwe 
bs BERR, 25°C G 24, 96 nHHHIG Zeiss D Zeichenaparat Jw, (a) HB, (bd) KS (H), CO) BM oe 
RL, (A) TIRIGER, Ce) ILE BE Lio a 
2, $@;8ORst: 10° Ballg, pH 5.2 ODAC. 1 1 AMAA ET 25°C CO 
HRB ERE L, HAE: t WLIO WEIS DUG eS DICOW TBR Lo Teas, HAIR No. 21 
SL oaaci. 
3. FOF - FORE - HR: Alar SWS Rs Mix OGURA ¢ DIKLITO 
— Moller gaz & 2 Yte CH UK. his (a) AFUE CREAG 18° Ballg., pH 5.2 OFA WTC 
SORE Tor. %@{t, (b) Gorodkowa’s medium, (c) 7 #1 Wr COWAB 
hy A) SN GWFOWAME LI e | 
ska sSRHORAE: a. HiGPRR: 10° Ballg, pH 5.2 OBIE 28° C, 2 ARLE 
ATARI 1596 89 F ARMOM LISKC MIELE 10°~18° C ERE AT HEIR 
fi, RMOAE, PMOWOMICDR*, b. HARE: BL UHBE 50cc &% 200ce FS 
4 ese Sane ee ee ne 


18°C (CARL THEE STH Fit BUee, ORE-C 9 + anh OTHE, a 
 (B) ASIPRNOPEDT 1. aARHBREOIRHE: 10° Ballg., pH 5.8 DIT, 30°C DAP 
oe TC (Ca) RAED HR, (b) NRHROTR, (c) RIKO PB eM, (dD HID IGE, Ce) 
BD BRR. jt 
D2) 2 BFL BE . a 
(38. AOBRIRICHT SMOLRERER: UEMLEIS (A) -3-a HOWE CAC DUKBIE 
eW LIC, Lindner Dow + AIFF ET AONE S/N RONDE 
TARDY 9 Al& 20, RIN Le CURD 2b 3 Bee LALE Lic. MAb ReeueANR 30°C 
OE 16 ~ 24 ils, MMO AMP LI. iets Galactose OWAlk 3 AKICHsE Ara- 
_ binose, Xylose, At ee Mannit, Sorbit (& No. 1 {i#ktCOWTOAFWw, Rhamnose aan 
No.1, 7, 9, O® Starch & No. 1, 12 POSHOKDMRBLALHEADOK, tO 
OMA CL 1 ROKR ABR. . 
4, EFILPILA—ILOBME: No. 1 HRNIRETOARH, ABM ILS 3. th 
(5. Bee LTHRIERMELS S42: No. 1 ERIC COA, AHH TA Lids. = 


mers. la & 
PLEO RES RRA LC ONME LICHEN Wi A SE, 
; A WF MINIS S LOU, 
No. 1 (& Saccharomyces cerevisiae Hansen (thi, 
No. 8 (& Hansenula saturnus 
No. 9, No. 17 (& Hansenula anomala 
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Sporogeous yeasts 
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Table 2. 
BeEE 


Asporogenous yeasts 


Ba ee 


WDE saa 


n (Schizosaccharomyces) 


No. 1 (Saccharomyces 
cervisiae ) 


1 (Schizosac) 


No. 11 (Kloeckera apiculata) 


g (Kloe. apiculata), Torulopsis Jt#RO 2 Hk 


No. 4.5.6. (Tcrulopsis No. 4 type), 
Torulopsis JE 1 #R, No. 3. 23, a (Kloe. 
apiculata) 


No. 2 (Torulo. No. 2 type), Torulo. tit 4 


TET PE OMENS ke BE Niel eTREN ROSIN peepee RUE NNW ESN SEY NTT Se ee er ee 


c. j (Koloe. apic.) No. 14. 15 
(Rhodotoruld) 
5 BPARUTY Torulo, JE: 1 HR, d (Kloe. apiculata.) 
; ? 22? 
eee m ea? No. 21? 22? No. 7 (Torulo.) Torulo. YE#: 1 ¥k 
7 35 4 No. 18 (Torulo. No. 18 type) Torulo. Uti 
fit 2k CNo. 19 fh) 
D ¥ No, 8 (Hansenula saturnus) 
h (Torulo, No. 10 type) No. 12. 16 (Torulo. 
Y yw _No. 12 type) f (Kloe. apiculata), Rhodo- 
torula, No. 14 type 1 # 
SR Fe one k (Schizosac.) Torulo. Stik 2 #R 
UDO ee Be Torulo. Je# 1 #k, b, c (Kloe. apiculata) 
Pe FIYUPS No. 20 (Rhodot. No. 20 type) 
Ret Ty He No. 17 (Hans. anomala) e (Kloe. apiculata) 
es A eve No. 9 (Hans. anomala) 


YFFIA, EVA, RFRFEPACABEAMY ONT, 


No. O63 WIE ZH 1 OF 


Y¥ECHMEHLELO, al OFF ZOLOREHLE L CHEYNEODKE 5 Ht 


RNG FHBINKE BTS LOR 
No. 2 (& Torulopsis sp. I, 
No. 4, No. 5, No. 6 t& Torulopsis II 
No. 7, (& Torulopsis sp. III, No. 10 t& Torulopsis sp. IV 
No. 12, No. 16 Torulopsis sp. V 
No. 19 (& Torulopsis sp. VII 
No. 3, No. 11, No. 23 t& Kloecker apiculata 
No. 14, No. 15 t& Rhodotorula sp. I 
No. 20 t& Rhodotorula sp. II 
No. 21, No. 22 IBFABKIT RDS SDMWOTEND & Pichia EMbiNr4S_ 
No. 13 (RH¥RRCIEG SSC LAIIUL Teh Io 


No. 18 (& Torulopsis sp. VI 
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HOR 20 5 ft PHEW LIC El Sacchromyces cerevisiae Hansen \=i0pbi, Hansenula ce | 
anomala, H. saturnus, Kloeckera apiculata, Torulopsis (ABACK < E% 7 ABS } 

RI). Rhodotorula (AB Ce 2A RWS NIE) CHK. He Pichia EHESNS EO © 
= ‘1 AIBOK, HeEL UCHR Lit orca Schizosaccharomyces (KGS Io BAHL BA 
EK DAMES KAA OM RAS Table 2 efERUIKo 
AFFRONT L, PLK SED CHR ERA, QD 6% 1 RUST 
a ene: AIP & MWD CHET S HEME HARE 6 meancem | 
BA Bo >. a P 

(G) ATARI S LOKIEST, MTOM 2 LORS, AA Lode 
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June 1948 and May 1949. 


(b) 9 species of the needle leaved trees and 8 species of the broad Jeaved trees 


(2) 


EG) 


(4) 


(5) 
(6) 


(7) 


Sit woes 


chiefly in the precinct of the Tokyo University; from Oct. to Nov. 1949. 

23 strains of yeasts were selected from the 37 strains which were isolated by 
the author and their morphological and physiological characteristics were 
investigated. 

Identified strains are as follows ;— 

Saccharomyces, Hansenula in sporogenous yeasts. | 

Torulopsis, Kloeckera, Rhodotorula in asporogenous yeasts. 

Though the author did’nt succeed in the spore formation, a strain was acertaine 

a species of the Pichia from other characteristics. | 

A strain which is closely relatod to Saccharomyces cevevisiae HANSEN seems to 

appear specifically on the pine leaves, especially during early summer time and 

has been shown to be useful in the industrial applications. 

In the frequency of appearance on leaves, asporogenous yeasts, especially the 

Torulopsideae, surpass sporogenous yeasts. 

It has been found that the frequency of appearance varies according to seasons. 

It is not quite sure that every kind of trees has its own yeast, but it seems 


according to the author’s investigation that there are species which have some 


limited distribution for the definite species of the trees. 
It has been found that the growth of the yeasts is promoted by the extract of 


“the leaves of some of the above mentioned plants. 
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Koji YANO: On the chromosomes in some mosses _ I. 


EFA PAPAS (A FAKE OO SEM pate (Shimotomai u. Koyama 1932, ae 
Shimotomai u. Kimura 1934, Kurita 1937)  KOCU=OARBUCPEGARSDRASH, WL i a 
Heitz (1928), Jachymsky (1935), ely (1951) 482 ROTHER EGAOMED bn TwS 4 

BRED. MAEM TRACES OMA D, HACE A941) ROTH BIOME 
a «biter, VAY kK (Heterochromosome), P:%efafKEDH GDI SNTWOSOT, = ae 
 RENGOMP MCI EM ODT SAME THREATS. LLELORRO 
hee DRL DHE, = 

AWIFUCHO I: IIR, 22 Bh, 2 AMOMOMRAION OFM 1 KiomRT, He 

- fRl& Gametophyte KE iMfiitz Heitz  Koch-method \< kD CRAZE Li, mise 
 BRETSEHUELE 8-Oxyquinoline 2k 2 MEMS Gok, EOPENIREEMO IM 
ss EBTHT(& 0.002 mol. 2 WGI] (18°C) EEL UC BURR OYE OI, “4 


ee i i — 
AEFI THU Liz 22 Hi, 2 BHO AMO WHNI Figs. 139 IR L, Leng 
ORANG IRCA. HHL RIC BILGE CNEORERME RI EOT-HCED 
TT, 0&8, 10, 11, 12, 16, 22 BES He. ILOMRCHW SRIEMNONUD CE, c OBE a 
Be WCARSOBACHS IL 2, WI Lik LISI ADES BDI EI KOT MO Bepage “ . 
— LABCREILAS H Deep oe GI. MORENO PRLS CRS 
AOR CAMO RR RIO CMDR EKCD 3, MAMOBINL Ot 
5 | € Lik fe eee ‘i ED AL BZ BD, CHa DBA NEO FO Betas ; 
| RATS BOTS S zk METS Ze BVA. ECREES (ORM 9d) ROLE 4 
bs —ORERA (1951) (cS CEB OMS Ue EARL, TOABWH* H, SWB x 
bh ORF CRLUED OLROMAL ION LARAORE eke enen Hh DEER 
os Lk, FeO LICKEO) H (LALfapeos ¢ DERG DIL A Ee ye ay BIL: CP RMS SMD 4 
" PDS—° 4UTZEOD353 PHB AD & O et ENS BNG 3 fitllte AROMAS KITE — IE CBS ec 
(SED TBD Bio KIS h Ute HMO whey GHENT SFL RIED BU te ett 
DURA ted 3 BSI (Fissidens, Thuidium, Heterophyllium Haldanianum) CP PRE a 
CHO, MORETTI hee ORE, Aas EEG OR EOE Ne 
— OTHETSI LK KOT, zo FNS AEC RDO, 
ge _ Dicranum japonicum, D. undulatum (SOU CIEE Hi ze BEECHER fe thie i 
Li MUALMEMEMN & M11 TEL, LRAT D. japonicum DYER FIR, 
; z Av 1932) Oi Ae TEER LIL BO CBZ o CAG TTD EC SERED HEME BO RET tfc 
CH. bh) OMNI ORE MONKS SICATENENAMITS LOGS Fig. 39a 9 b | 
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Heterophyllium |x,0) 2 fii (CH. brachycarpum n=11, H. Haldanianum n=22) Oi) 
tk n=l SHAME ST SPAM Gtr, AAMC H tb h © 2 MoOMyytatkaty 
© (Figs. 31, 32), HNC Ih Fig. 34 CRTAACAMMOMAN 4 MOMARHOMDD So 
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— FRED —ETC HS. Hit Heterophyllium BOM < YoKKORS LORETBS CIN 
= — (Table 1.) 
/ Brcies examined Cee, Localities || Species examined ake Sos Localities 
Fissidentaceae Climaciaceae x 
Fissidens Asa 5 , Pleuroziopsis 
cristaitus Wils. ¢ n=16=14+H+1 jae Ma Ween) Ace n=11=9+H+h IA 7 TRF 
_ F-. cristatus var. ne Weinm.) Kindb. 
minor Nog. % n=16=14+H41 | BLO). Chimacium 
: . dendroides (Dill. yt ag ; 
Ft deponicus Doz2 4 _16-144+H+1 |S fii Ih] L.) Web. et Bad OS AEB Te ei 
A . F Mohr. 
Dicranaceae Neckeraceae 
Dicranum nip- ee ; 
2 n=11=$4+H+h #@ & wi Thamnium 
Cnet Beet. : alopecurum n=11=9+H+h |i fp Wy 
os eb onecen : n=1=9+H+h le a Wi ae ap aas 
: 1. Sandei 
D. majus Sch. |9 n=11=9+H+h {ay fi thi) Besch. n=11=9+H+h is fi 1 
ee alae : Hell aon I oe ee Thuidiaceae 
: Anomodon 
D. caesium Mitt.) n=11=9+H+h Yk FT Il apiculaius Br. n=11=9+H+h |B @ it. 
D. scoparium ati 
=11=9+H+h |A 7 & 
Hedw. 3 A. rostratus eee ee is 
re tacsse | CHedw.) Schimp. n=11=9+H+h | prvesS Mail 
. Les Thuidium 
Rh tt. ese =10=8+H+h | ’ 
canescens (Weiss) n=12=10+H+h [> i iu) 27#4iforme Card. Spa ees, 
Timm.) Brid. T. micropteris ay ee ; 
aaa | eee ee Be n=10=8+H+h [K FT I 
var. ericoides n=12=10+H+nh jig uliginosum pals ye SAS : 
(Web.) Schimp. Card. n=10=8+H+h /rr#ee al 
eee ces chaceae Sematophyllaceae 
Orihotrichum "Ss Heterophyllium 
consobrinum 6 n=11=9+H+h | HW ibl| brachycarpum n=11=9+H+h |A 7 f* 
- Card. CMitt.) FI. 
Ulota japonica =g=64H+h. te HB H. Haldanianum $ n=22=18+2H+2)>R ir 


i 


da 


. 


i om Re GLB MH 761-702 


arts hd. Br : 3 
xen 


=a! oon Sook 
ae — ; 
teeaga: 7s Eas Pine 
me Mees te des 


Figs. 1-34. 34 21 #f 2 20 Gameto 
(The nuclear plates and the heteropicn 


phyte O%f4fKR Heterochromosome ORE ER *. ei 
: ie varities.) 


Oses in the gametophytes of 2l-species and 2- * 


a etl 2. Fissidens cristatus. 2. 3. F. cristatus var. minor, °. 
: 5, 6. Dicranum nipponense. 7. D. majus. °. 
_ caecium. 10. Dz scoparium. 11, 12. Rhacomitrium canescens. 
Bn tar, ericoides. 14, 15. Orthotrichum consobrinum, 6 . 
18, 19. Climacium dendyoides.. 
~ alopecurum. 23. T. Sandei, 
_ 27, 28. Thuidium viridiforme, 9. 
Ee R0: Heterophyllium brachycarpum, 


4. ~F. japonicus. 9. 
8. D. undulatum. 8, Spa 


13. R. canescens — 
16, 17. Ulota japonica, ; 
20. Pleuroziopsis ruthenica, PAE PRA. Thamnium (cae 
24, 25. Anomodon apiculatus. 26. A, rostratus. 
29. T. micropteris. 30, T. uliginosum. ed ee 
33, 34. H, Haldanianum, @ «x 2500. 
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Figs. 35-39. Dicranum japonicum © 3s {kK (The chromosomes of Dicranum japonicum). x 2500. 


PERREAULT So MOM, BRIERE KOT HARE ANTE FL SHS 
Cc LCRORRMRe SETS ECPOLOLOCHOT, LHR BM GME URWE 
LACTHSTHS, 

BOG Oe 1941) RUTSH Cet 1951) CLIC LIER 2 SO 
MO GEM, MSCO—-LUR-BRPICA, [GR DOR GACH S. BHOMBURS ¢ 
ODRERNIEST & 2 HODDER GAD RD Ft, HIULS ¢ OS CRRA CHEAT 
MDOREYRCHO. MIC ILOM RIAA AB 23 UCN BNSC ECHAS.© 

ED ICRA CODA RINGO HH OL LIC DNKLOCHAD, KHODMCOMTE 
FLUTHAMELOPMS SO te, RUOMAOBNE 4 OTs FSEK, VRIMNMMBHD 6B < 
OMAR RUT. LeU, MEER URS RH OReRST SF, 
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Résumé 


& ; 1. 22-species and 2-varieties of mosses are studied cytologicaly. The results ob- ie 


tained, the number of chromosomes and the morphology of them are given in 
Table 1 and Figures 1-39. 
_ 2. The same number of chromosomes has been found in the plants belonging to the 


-. game genus. 
3. In almost every mosses studied have been observed two heterochromosomes ; one 


of which has the largest volume in each chromosomeset, the other the smallest 
volume. The former may be denoted with H and the later with h, as that ~ 


already in the similar sense has been proposed by Tatuno (1941) in liverworts. 
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Yasuji FUJITA: The cubic system of classification of the plants by chemical constituents, 


XXIII. Cubic system of classification of the genus Alpinia (Zingiberaceae) 
by the constituents of essential oils. 
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AF 2a HH (Alpinia Roxbg.) if FIX OBA, WEAR HIDE 2 Had & LTH 230 = ‘ 
BET SB, HET OWMORRSNTWS&O lk 10 Htc ite RN HE, BEDE AOBR 3 
a REKLODERKO 6 MNCS HWP a 
aL Alpinia speciosa Scuum. (=A. nutans Roscoe=Languas speciosa Merr.) 7 y b B. ‘ 
YS, +9 1, FUBERE. . . 
RR: WAS 0.13%. esp: 1. Cineole (60%), 2. Camphor+Borneol (7%) ; ba-Pinene, 4 
_ --@-Pinene, 3. Methyl cinnamate (8%). 3 
BN a: We 0.05%. jR5p: 1. Cineole; Limonene (?), 2. d-Camphor (30%); d- SB 

-.Camphene (17%), 3. Methylcinnamate (6%), 4. Sesquiterpene, 5. Phenol (/J-it). a 


o 2. -Alpinia malaccensis Roscoe (=Languas malaccensis Merr.) ¥ + 7S 7£. ie 
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BL: WE 0.25%. jR4P: 1. Methyl cinnamate (74~80%). aa a 
ye HE: 8 0.07~0.2%. j&5p: 1. Cineole, 2. d-a-Pinene, @-Pinene, 3. Methyl cinna- aM 
mate (75%). ea om 
oy Alpinia Schumanniana Vat. (= “Languas seh ah Sete ould Sasaki?) KDAA 7 b vee 
: Ix, 5 ENS. 4 ‘ 
eas BR: WA 0.08%. peep: 1. Cineole (% UL), 2. d-Camphor+d-Borneol (48%); a 
_ Camphene, /-a-Pinene, /-@-Pinene, 3. Methyl cinnamate (7 L). : “ 
HE: WAS 0.01%. kop: 1. Camphor (8%). 4 ; 
> 4. Alpinia Romburghiana Val. (=Languas Romburghiana (Vat.) Ultée) Fx SHE . 
Ak: WAS 0.0826. esp: 1. Cineole (12%), 2. d-Camphor+d-Borneol (21%); am 
- Camphene, /-a-Pinene, /-8-Pinene, 3. Methyl cinnamate (40%). aa 
t re SE: Yeas 0.01%. jks: 1. Cineole, 2. Camphor, Borneol;. _ a-Pinene, sic: Woe re 
_ Methyl cinnamate (15%). . . 
5 Alpinia officinarum Hance (=Languas officinarum Dorian ® AdY 2 De . , 
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cae Nes} a koe. y5p: 1. Cineole (=ERe4p), 2. d-a Epinene: 3. Methyl cinnamate®, 
4. Cadalene i Sesquiterpene, Sesquiterpene alcohol, 5. Eugenol (3~4%). 

6. Alpinia galanga Witip. (=A. galanga Swartz—Languas Galanga t}v*+a97%. 
SasakilO =L. galanga Stunt ) 0.04 ¥ + SpE. 
AR: Wes 0.04%. jk5p: 1. Cineole (20~30%), 2. Camphor; a-Pinene (?), 3 
Methyl cinnamate (48%). 
RE: WAS ARHA. pk4>: -Methyl cinnamate. 
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y Camphor+ Borneal (7%) 
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2. ERE 
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EN Cineole 60%, Camphor+Borneol /Jvit, Methyl cinnamate Nw eA Shh 
#522 A. speciosa Schum. #—-fAxY 4H, CVE) HT %Op*—A% Methyl cinnamate 
2* 74~80% (iain Ute A. Malaccensis Roscoe CH), {ttt Cineole, Methyl cinnamate 
%izU d-Camphor+d-Borneol 2° 48% IC3BAUTE A. Schumanniana Val. CH), 
Cineole 12%, d-Camphor+d-Borneol 21%, Methyl cinnamate 407% REBT Shes 
2% A. Romburghiana Val. (L246 TOPE 4 OPAC HTECIRM LIE LOTHS CLD 


Do 
Az Cineole #=ER LU, Methyl cinnamate /MEOSN= Eugenol 3~4% 2B Uti 
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2 aA Whee he 22 A. officinarum Hance lal EE Cineole Cit A. speciosa Scherr kD RH ae 
ie «5 OER HDSLOKSH, LOLOOD Cinele FBSMCAKALROTWSHF ROY AL 
Be sf speciosa Schum. OED IMEO Phenol 2FASFSHERCEOTRLWY TCHS. BL 3 : 
a =G Cineole 20~30%, Camphor /)it St, Methyl cinnamate 48% # RASS hiiheFr a : 
S; ane A galanga Willd. (& A. Romburghiana Val. LAC ZORTED SERA OOM A. 2 4 
s "speciosa Schum., A. malaccensis Roscoel, A. officinarum Hance 3 #\-#iBL, ZO a 
AS ROTHS_— mens 
STAR OWRAIMARZADE 5 CHOTLOMMERH 1 BUCATHD CBS. ah 
PB IARI & BAP L BATE SIAR & OMNES DT RATNER ae al 
bNZDTCBS. 


Alpinia (non Linn.) Roxsc.1!3) 


" Subgenus IL Drokalatalee K. scent A. officinale Hance 
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4 eo III. reer aie Horan nce, K. Schum. A. Romburghiana Val, 


Rss kU EE 


EAA ER LAF OMMRD CES, 
Imi: 4t., 20 (1917), 349; Gildemeister: “ Ath. O1.”, Bd. IT (1929), me Ultée: Rec. tr 
Ee 55 eta 993; 56 ey, 409. } 


e sk: hts He, 1928, 118. 

) Ultée: Rec. trav. chim., 55 (1936), 993; 56 (1937), 409. . ea 
“Ultée: Ree. trav, chim., 55 (1936), 996; 56 (1937), 411. . 

1D) Gildemeister: Ath. GL”, Bd. IL (1929), 434. 


reas Die. Foon, Prod: Rte Penn., 1935, 1302. 

a Gildemeister: “ Ath. 61”, Bd. IT (1929), 436. . . + 
fh 3) Schumann : Engler, Pflanzen Reich, IV, 46 (1904), Heft 20, 308; Loesener : Engler, Pr 
; pea Pflanz. Fami., (2), 15 a (1930), 611. ey Ree 
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5616 Plas CRM 2648 4 27H, PGA RES) DCR ER EAE © BIBEAE Hic 4 DSB Nat L 
%o HET: (1) ARAL OME MOR (Cm HH JtK-B) 2) ERAELRARMOMX 
CSE, JE) 3) MRE LCORBEE GENE, tK-B) @ HR HE 
HRM, LAL MAI) WH: MEOH Oth 
HBS (WAM 2648 5 B26, HIGAAEB) GUL: ALAS) e AEM CUSTEME, ALOK + BE + J 
Sk) Beat: C1) M25 RE RMR (2) BASES EI RTRE 
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